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1 

« teas? h ^ > >^>^ ^ U T ^ ^ U -ir >^ □ ^ ^ 
tLTz I C:^— HT^oT, 

• Hu-f >^^^FB1^w}^^j^$n/c5tlgs^*:^-\' 
seiE^jts^-r -Scheie. mM3mmM<D'pf^< t.t>- 
ffif^L. c:o;<^u-fe;p:/p^y^S:1SSc<SiBgbT-fe;u 



2 

^cDv-A • y^^wzt^m^nrz^mmi^^^i^ 
^mm-nrnwcr^t^iz. mmmmwt^(D'pu<L^-' 

mzm^h'y>iy7.i^^tmVX:/^'EV±.)V:f^yi7^ 
m^V. il<7);<^:U-tJU:/n-yd7S:1ta<aiBSUT-fe;U 

L S I 5^ T^o 

coDv-f ^P'/p-tr*y9'tcfi^)^$n^-3^<7)A;tr^ 

ff 3fc5^CDA:^iSilt. t?fBv-r^P>^Pir«y1^-fCf^g! 

a:fu±:y^i,zi^m^n'S^^^f^mm^^7r:T^m^^m: 
BtjIB-^^^pyPir^y-y-tCt^gg^n-x-r^^colBIg^ 

A-e^oT. 

^m^mt^mr^tmz. mmmstm^o)'pti< t'h- 

mzm^ h V >>?X ^ ^ll^ggbTp^ t U -fe;i/>^P ^ ^ 
«})5KU, C(D;*^«Jir;PyP^y^SrtSScMiBSUT-t;i/ 

®LT-tr;uy u-r$:«^u^cc<h^i#m<h-r^#®^*^iB 

X- Y\^^y^=f'Wi\z\m,'^nfz.^mn,^^\^^y^ 
iBMgj^-r^iiiittc, wmMm^w^<o-mzm^v'yy 

yp ^ ^m^fiBBgUT-ir^l/T K Sr^^b^cC 
*#®chr^#«*tB1t^fip 
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mmmt^iimz, mm.nmm%<r>'>is.< t^-mzf^ 
im^^2<r>m9ih^>i^7.^^m.n\z^m.\^'C;f-'e^) lo 

mzmm.^n. mmf)^zfi'-vm.m\zt^m.^tvr:\fT^^z. 
-X • v-u^ >m'^fii\z'StAm3mm.^nt:.^mm<Dm 

^J^iKT -static, KiS^J«lSgSP©'>^!:< tfc-SJC^ 

hmmizmm^txx^,^^ z-ii^i^miz-r^M^mi^fzmm 

h 5 > v'X 37 tCiS^Jtti^ $ nfc^ 2 CD K 5 > X t , 

^ 1 Rum 2<Dh^yi^7s^ <Dm.¥mmmzm^mm.^ 

(HJW±cr)il^ 1- ^ > v'X ^7 Sr^gg UT 'J -fe^Pyp 
h7>>'X^'i:. C(75 h7>>'X^<DV-X • HU"f > 

ig^^rai (csss $ n;t^^«^*:gs V z'? -> ^' 

A^^^'S— fe;i/Srfi?^L. CODE'S— lr>U«:1t»:l@ 

2 CD 1 i@£it±itW*i^$nfcMS? h 7 > vX ^7 ^rti^M L 
T^5— t;i/::^P>yi'*«I^L. lllwa*?h7>v»X 50 



4 

[i»*3S16l h7>>'X:S'<ii, dOD h^>i^X5'(OV 
-X- Hl^-f >«3^fa»CgiKSnAc^Sf««:^^/1->^' 

> A T i7 -t X «8«g S:*-r * i|£^*t:KtgSB * ffl » T . 

sagB;* 'J •fe:;i/:/p -y ^ rtroafcw ^ ^: U -t;KO& h ^ 
>>;X:S'?£^jl$-a:T*5<mi©X7^y7't, WiS^^ 

U •ti)V:fa V i> ^<r>w^<r> ^ 'J ■t;i'® v^ftiji^ 1 -^ro 

^ U -fe^UcD K 5 >>'X ^ <&^«at<ili»C UT C <7> ^ 

#jii9-Xf±M^5*-{±l b <&fT 5 m 2 (DX-x -yVi: C i: 

CiS*^i7] h^>v'X5't, CCD h5>v'x^roy 
-X • HK>SS^FBllC&-!rM^Jltgg$nfcStm]Ec^>S 

^U, CcD^^r'J-feJUSitSISclBia^iJM^LT^^r'J-feJP 
:/p-y^7S:^B£U. CcD;*^:Uir;i'yp-yi/$:«SceB2 
m UT-fe:;i/T U-r L 5 > yA T i7 -feXStgiSr^ 

fl(ffB;<^:'J-fe;i/:/P -y i7rt<D?i^CDp^^r'J-t;l/CDg- h5 
>v'X:$'«:#jS$-ti:T*3<micDX7^<>':/<i:. Btlta;*^: 
U -t;i/:/P >y |*l(Dl*fC<D;;^ ^: 'J -fe^KDH-^n*^ 1 -C^CD 
y ^ "J -fe ;KD h ^ > i/X L T C <D ^ ^: 

A v'^'CDln:l[JECD(*9CDg[/h(D^ 1 CDtrtmiESrS^S^EE 

s{*:^^/v>^c>#?gif iB^tt^^ai-r^2 (DX5^-y :/ 

•5CifCJ:D. ^2CDi5i:«EE^<iA-5Hllte^^«^*:4^^ 

/v>5'(D#ig«««-s?i«».tti-rm4<DX5^-yyt, flfrffiM 

S^^^ U -t^Hcm 2 (Dtn:«>E^«x.-5Sffi<£S#iitJ'm 
CD|gi<i:&f£. 
[0 0 0 1] 

Lfc->X5^AiCg|-rS. 
[0 0 0 2] 

(Ferroelectric Capacitor ) 
^#5!tt^^:'J (FRAM) d^'^S CCDF 
RAM«, ^W^ttTr. U*^t)S#^AlHlS^C7SU OWl 
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10 0 0 3] FRAMCD-lr;i/«, DRAMtDm^ii^C 
^Xibm^l^^nx^rzo mi is (a) (;:tJE3fe(0DRA 
(b) liZ^t^CD FRAU<D1 h^>vX5'/l=^rr 

[0 0 0 4] CCOcfc-^tCF RAMCD^^Uir;^^!. 
^DRAMa);<^:'J-tr;U^^<hS*MtC|5l«T$>^o H 
TSi-S.-^Ji. (1) DRAMTfri^^-^'/^i^iJ'ilLTa^W 

^mmi^\i<Dh(D^m^^^.^.. (2) dramt^i^^ 

/^zy^(D—^(D^U—hmm^ (1/2) Vc c tCS^-T'^ 
FRAM-CfiO V-Vc cPBlT^i!l$-lt^.^<7)-5^^T 

[0 0 0 5] (2) iCMUTfe. l/i^hmm^OV^'^ 20 
e,Vc cST^lft-r^^^ (T. Sumiet al. . 1994 IEEE I 
nternational Solid-State Circuit Conference Digest 

ofTechnical Paper, pp. 268-269. Feb. 1994^) ^e>, 

(1/2) Vc c tc@^-r'5;&^ (H. Koike et al. . 1996 IE 
EE International Solid-State Circuit Conference Di 
gest of Technical Paper, pp. 368-369. Feb. 1996 
K.Takeuchi et al. . lEICE Trans. Electron. , Vol. E79- 
C.No.2. Feb. 1996) izmOWt^O^^&^o 

[0 0 0 6] t¥oT. (1) Ji^n^^DRAMchrffl-T^ 

^Ac, -^DVT m^^D R AM tmmx% mi7 30 

3 (c) i,Zijk^J:^U. y^—)ly'y\^BLmfS,^WL 
2FX4F=8F2 

^U^o Z.ZX\ MCtip^^'J-ir;!/. SAJi-fe>XT> 

Ffttmn^mx^m^T^iTo ^tz. mi 7 3 (c) (d 
[0 0 0 7] FRAumi^mm^mmzmmi^x:h<. 

[0 0 0 8] DRAMt343ViTJ^, ±:)Vh^>i^7s^^ 
ON\ZL. '\l)]/^^/'^>'^\ZV c c ^l>tiO V(DmJ£^ 

mnvxmn^m^)^^^^ "i" , "o" ^-'-^^iBit 40 

?^S:Sc^ta"ro DRAMTt^, 017 4 (a) tC^fct 
ffifi [C] ) fj^itm-t^o ZLCDtzisb. t)Vhv>V7.^ 

p n u -^msittcct 0 HUtramffiTJi^ o v \zu^ 

[0 0 0 9 ] :intC?*bFR AMTti, 1 7 4 (b) 

yu-K (PL) mi£;:>^ov, xhu-v^y-K 

(SN) 7!)«0V-C. •fe;KC7C^ "0" "r—^fx^Wt^nx 50 
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li/!:«-&^#X.^o CCO<h#. PL=OV. SN=OV 

x$>^tz^. 5^i§m^*+-\'AS/^<7)PP*nSEEfio vr$) 

0, mi 7 4 (b) "txT^SS^i^ffi (=-P r) <Z)D(^{i!: 

(BL) ffificSrO V{cyU5^^-vLT:fc#, ±.)Vhv 
>>^X5'«:ONtCL. PLmJESrVc c JC±frf^<!:. B 

L^«ttSN$««fcO:*:€r(r>fc*> bl-plPp1{c-v 

c c (Dm,^i)^mn-&n. T^<^.f)^^c^(D{^Lm\z^it\^. 
mt^cDm^n^m^R s - p r hmzm 

[0 0 101 -Ifj. 7t^^)UZ "1" 5^-^5'7&^»^iA,^ 
nTVi;t«^. ±l2<hl^tll{CBL • PLrellC-Vc CCD 
ttJE;&^8lBD^n, B.^.75^e>C,'ScD{4Stc5i^ffijSeS:f^o 

T. ^scom??f<^p s +p rt^\=:v hmzm^^-^n 

[0 0 11] SfoT. h^^T^P s5^«m^- 

m^\h^nrz^mm'(Dmmz±.\iix^< t.. " i " 

aaUTtS (P s + P r) - (P s) =P "0" 
aiLTtl (P s - P r) - (P s) =-P T^tin^m 

T>yT'titti$n^z:<htCcfci3 "i" -T^-r^^^vcc, 

"0" r'-^tlO VihT^cC^o 

[0 0 12] ^'E^)±.)Vv'—^<Dnm^)2^^^n 

ofzub. PL^ffS^O VtcTtf €)n^o cot^, 
"0" ^-^f^BL-PL = 0 Vfc;^j:0> C j^.f)^^!) 
(CMO, "1" :$^fiBL-PL = Vc c <hAcJ:0, C 

j^f)^^D.^.. ^mKi^i.xA.^<Diimifzm^o 

-t:;i^h^>>^X5^^0FFfCt-^o "1" "T-^CDAA 
\tt U - ^mSittCcl: 0 S Nt:^^* 0 V {ZT^^^ tA.^^f)^ e B 

fc^o, -^^iTffit-r^p cn^-a<Diftf^^mi 7 5 

(a) {C^To 

[0 0 13] FR AM<hDRAM(;Dffiif^(C:fett^S::^c7) 
m^^itt. FRAMJc43(.iT(i. ir;Uh'^>>?X5^<&ON 
{CLTBL<i:SN€:mtCv3-h$1i-^3efrtT(i, 5^— 
i^T^m^th-^n'T. BL (SN) • PLPp1(7)@{4$S# 

F R A M <7) :^ .«^. (h ;^cJ: T 1/ ^ ^ o 

[0 0 14] z.<Dmmi^.^^m'r^rzisbniimi^rz^'^ 
\z. PLmit^m^(D (1/2) V c c fc-r^:Zf5S:;5>^Jiig$ 
nTv^^p cn^>co:^^cDi!if^<&m 1 7 5 (b) (c) 

tc*-r. HiSSAt^cDUn-^m (017 5 (b) 

(c) tl, PL& (1/2) Vcc, BL^rOV 

f-yj^V-vUT:fo^, WL^SS^LT'fe;l/h^>>^ 
X^^OU^Z-r^o dCO^^. BL • PLrp1{Cti-(i/2) 
Vc cOm/£7!)^mP^tl. mi 7 4 (b) tC^-Tcfc^) 
tc, "1" 7'-5^«B.^.;&^6C.^[(Cf^;5i^oT5i^<iRe 
"0" 5^-;$'{lD.#.;5^^C *Jcr^a?&^-:?T5J^SSte-l^: 
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(DBLiitV s s tUK>. S-^<D-fe;l/tCBL-PL= (1/ 
2)Vcc, (-1/2) Vc cBllra^n. "I'^-r-^^HC^ 

[0015] (b) (c) (D:^^{t^(D'^<Dmi^^^<^l. 

SfeO, (b) a):6ra:«. blS: (1/2) Vc c fc-f 

Tl^^c BL^^a^-YXLTt), B.-S, D.ii'fcSSO 

4#tt^j^{cfMbTv^^o (c) <7)^ra:ti, wL^mc 

T7Ci^eBL^-r n^-rXUT (1/2) Vc c{CUTli^ 

ts. 017 4 (b) <DA-B?^, c-Dm<Dm^m (P 

s-Pr) ^fMUTlr^^ (^^tBLT<7)5)^®KeJCcfc 
[0 0 16] Ztl^ (b) (c) cD:&^ti (a) <D:fj^ 

{ztt-<. PLm&^m'/^^'rz:L\zj^^y{7±:7.i^-f A, 
c) (\/2)vccekT\z'r^i^:^st)^$>^xj^. (cin 

D R AM ^l^^tc. U :7 u v'^lftf^^^^^^i^Mlc^'cC^:;^^ 

[0 0 17] «?iJAtf (b) (7);^S:(i, X5^> hVK-r4'fri 30 
iz:;K7)SNy-Hfi (1/2) V c c fC7^.c-pTi5 0. pnj^ 

^m\z^^'j-^mm\zxK> sNMiif)^ (1/2) vc cct 

OTA^^t, "1" •x-i^'tiB *;0^e»C^cc>;&{C[pl;&Hi 
5='-^:<)^*5ii^$n^o CCD/tai), 017 5 (b) ^^hS^ 

^iliRLT, (1/2) Vc c <;D«{4^SNtC##iitr'J :7 

u *y V :i Kfl^TO^jt^M ^ c 

[0 0 18] ^fc (c) (o:^^iit. x^>KA'f 4^tl-tr 

nm^m\z^^')-^mm\zj:osi<m^t)^v c c^o 40 

T7$>^*^^. "1" 5='-5'tlA.«S7!;^^B.#.^UTC.^.O:^ 

\z\^f)^\.^y'-i^^mm^n^o z-com-^. m-^mmt.D 

RAUtmmzVX^^^fzisf). B.StdS^I&b/tfcttT'T^ 
-^mmtU^o J:-pT017 5 (c) 4^;&#5^(c^-r 

cfc-5tw. > ^$>^-^mmmzwL^m9ii. 

T, DRAM<h[^i<^(cSg<5^^tiib/-t:>X/SS#i^^i(j 
V^(0^)yU V /j: § o 

[0 0 19] (hil^T. Se^J:ODR AM{l:fel^Tti, 
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•^JSE^TFT (Thin Film Transistor) ^fflU^T, 4F 
2 X€:ll3St"^fc<7) (leSunouchi et al. 1988 lEE 
E lEDM Digest of Technical Paper, pp. 23-26. Dec. 198 
9 -^#88^ 6 - 1 4 0 5 9 ^^ffi) -fe;U h y >V7. 

f^^ummx.. ^a)ratPLraic*^/'?'>5'«:»ggb 

T, miAYl X^%^^^ (NAND^-fe;U) =fo 
CD (T. Hasegawa et al, 1993 IEEE International Sol 
id-State Circuit Conference Digest of Technical Pa 
per. pp. 46-47, Feb. 1993) 7&^jl^$nTl^^o 
[0 0 2 0] S*«JfCFR AMtlDR AMii^tfHgS:^^' 
DR AMir;U«jg<ii|5lD«igT4 F2 
X(^FRAM^I|:KT#So SB. DRAMi:|5H$;SPg 

^CD8 F2 1t^XCOSit75^*§B?'cC¥S h^>>^X^tCit 

;in^<D-tr;u^FRAMT*^-r^tc«, 

&^ ^SiJlSf*:^^ A- v- X S <D ^ h ^ > X ^ ^ 
[0 0 2 1 ] ^fc. NAND^ir;Uti, ^®h^>i/X 
fed?), t'^y hmBl.^Di5.^^-^)Vt^^m\Z'\L)V^—^^ 

M^aiU, 3s^i)ilM(c:-tr;i/5^— ^^^S^jA.tyeg^gTj^feo, 

tR^ ^ U UTag^cJ::?t^-f> h Tfe ^ ^ T ^ ir 

X 14:0 Weil t:>ti, :fu-j^^)-\^/'^^ h^r^^!K^i)^ 

[0 0 2 2] 

[^BJi^^'^^bct^^r-i)^!!] ::(7)c^3{cfi£5t^c7)FR 

AMtC:fe(.iTtl, 8 F2 ■tj'-r XcJ; 0 /h^ 4 F2 it<X 

N^>>^X^I|coyD-feXOm$t<k75^*^*UrcD, NA 
n]:>m'\L)V<D^o\ZtJim(D'y> y a T X 11;^^'«;^ci: 
nTL*^pgS.*C7&^*o/to $^tC. fiE*<DFRAMfC 
PLSfe(D@^tC.t^iSjSi!jfP<i:U:7k^yi/ 

[0 0 2 3] ^y^c, ^S^*:|B1t^S^W'r^&acD'>X 
T^AfC^Dlr^T. iae*CDDRAMIc:f^t>0 FRAM^fflli 

[0 0 2 4] i^mn\'X. ±i2»ies:#«UT)E«$nfc*> 

F2) if-f X<^;j^^:U-tr;i/^3^Jg-r^C<fc75itT^. t!^^:^ 
[0 0 2 5] yiz-h^ii 
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•So 

[0 0 2 6] ifc. :^^m<Dmo)smit. ±B<D^mw 

[0 0 2 7] 

[Ki@*»ftT«) fc«e> ©^ei 

[0 0 2 8] (1) ^m<^^WiSkm^nz>-7'{ i'azfn 10 

^^*:f51ti^Mti, h^>>'X^S'iC<7) h^>>'X^©V 
<i:M5iJS^^n;t) 5i^S{*^4^-\'/V>^ i:*^^) U -fe 

[0 0 2 9] (1-1) Il>tfa.— ^'v'XT^Ati. #ig#:|B 

(1-2) n>tfi— ^S'S^Xt^ah. »%ttRAM*-&trc: 

(1-3) n >k- 3.-37 ->Xv^AJi. ROMSr^tfCi. 
[0 0 3 0] (2) ¥»«:IE«SS«:»iSbfcI 

>i»^fSi tzmf^^tlftmmni^^ •V' t ^ ^ * 'J 

[0 0 3 1] (3) jii»x-;S'^£:A;'3-r575:«6«lii^A 
:^^St. 9il3BA:^3nfc®«g7'-3'X«)Eitg$nfcH 

tti?.^!*-->x7^AT*oT. m^^mm^^i^sit. 

>vX:5'<i:CCD h^>-:^X:S'COy— X • H U-f >ia^^PaT 
icSi^ nfc^lS««:^ Y / V>3' t 6 / 'J -tr 

iS^J^^SI5©ii^/j: < i -iS (ciMlR hy>i^7,^^mm 
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[0 0 3 2] (3-1) 7'':^9)mmmO}^i^>':^7'Aii, 

(3-2) 7^>':S';Uiii®«lOj2.*-v'X7^Att. ^v'^^Wt'T' 

^ 7 1 UT©«tgS:*T* CI t. 
[0 0 3 3] (4) 7^-^^|2tt-r5fe*<7)*^*^t5ti 

©-^ 0 0 -5 AllJ:'j^e t Sr«i;lfc;>t ^ U ->X 

[0 0 3 4] (4-1) ^^'J->Xv^AH. #j@<*:|B1t&g 
(4-2) ^^Ufi?«tLT. efeH. 

H^-^^y^h-, y— Av:7h, oAV7h, osy 
yh. CADyyh. «6S1t^. ^<&$trci:. 

[0 0 3 5] {s) ^m<r>9&m^notLtb<r>-3T'&iii. 

•;/y±tC^g«gLfc->X7^ALS I^-yyTabraT, ^912 

y-x • \^v-(>^=i-?^\zmm-&nii.^^m.w^x^-^i^ 

mVi h 7 >i?X 5' b T ^ ^: U ■fe;i/yP -y Sr4Sfi£ 

[0 0 3 6] (5-1) MPU-C&-5.ri:. 
(5-2) (5-1) tCfet^T. ¥#«:3ait^B$V'f i^pn- 
(5-3) (5-1) tC*3liT. i^mm^^^m.^^^^\i^a. 
(5-4) (5-1) (CiJl'iT. ^mm'i'^mm.^T'—^^^r'^ 

(5-5) (5-1) (c43t,iT, ¥«#:ffi1il3^BS:7'-^;*^r'J 

[0 0 3 7] (5-6) nraptt. mm.9Skm^notcit><Dm 
(5-7) (5-6) jc*3i»T. ^mw^'&^^^mm^—S' ^ 
[0 0 3 8] (5-8) argpti. saiisaiL^ff ^it* 

<7)Pv?yi7g5-Cfe-5Ct. 
[0 0 3 9] (5-9) LSI5=--yy'«. D i; oj^ L S 

(5-10) (5-9) {CtJl^T, ¥««:E1i;Sfi«SaS^fiK1Sffi 

(5-11) (5-9) tC*5^»T. ¥««:SHlg^B^iiaJgi!««ffi 
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(5-12) (5-9)ti5t>T. ^mwfR^i^m^&i^mt^mm 

[0 0 4 0] (.6) &mo^t0.M9&m^no-7-( i;a-:fa 

[0 0 4 1] (6-1) ^^n>eaL-5'->X7^A«, 20 
m g i U T CD ^ «E ^ ^ C i: . 
(6-2) Mlg3>tfrL-^->X7^Att. ^^^HfmiSi: 

(6-3) ^^n>tf j.-^->7.^Afi. mmy'uli, mm 

(6-4) «»a>tf:x-3'->;^^A«, «i»zi>e^-^ 

[0 0 4 2] (7) Y-^y-Jx^ t^mm.w^^-ni^i' 
[0 0 4 3] (8) h^>i^7,^t>ikmmi^^y/-^->^ 

[0 0 4 4] (9) Vvy-JT.'S' L^mmw^^f^i^^ 

*^ JtC -5 ^ 'J -fe ;i^€r ffl t i #ji|{*:|BtggiS fC 43 . 
l-5>v»Xi't, CCD h5>vfX^'WV— X • KU'f> 
Pb1IC«^$ nfc!il§lift:=^- r A- V ^ i . 6. ^ ^ U 

[0 0 4 5] (9-1) p^t'jyayi^roi^J^li. 
L t' >y h jcti?si$ d t. so 
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(9-2) (9-1) tC*5tiTP«^bfcb--y hJ±t*>y h^l^tSr-W 
(9-3) (9-1.9-2) tCiJl^^T, S«?h7>->*X^'«1S»(D 

s*^ h vyi>7.^'<Dm.ntkmxm^-^n^ t. 

[0 0 4 6] (10) h7>vX^'i:^$l«**:=^^/1-> 

^tmz. ^^^imm^<n(i>rji<ii^-mzm9iY^^y 
mm\zmm-^rixi^^z.t^wmii-r^. 

[0 0 4 7] (lO-l)ISSUfc-feJI'TU'f «2*rof-;/ h 

m^MLLx, ■t--:fy\:iy hm:^^^mi^-t^ci^, 
(10-2) m—t)VT U^<0 2:^<D Mv vWizm^^n^ 2 
lero ;< ^: 'J -fe^'l'T- 1 t' V V ©iS^Srieti L . 2 t* •;/ 

[0 0 4 8] (10-3)m)^.^A^roX^>H/'N'-1'B#(Cf*. 
^: U y n 57 1*3 © ft 8!c h ^ > X iS' H:^T O N L , 
iMSiH5>v'X^ttOFFLT^i^dt. 

( 1 0-4) J* u p y 5^ 1^ ©ffiSE© 'J -fe yvwsm \Z . 

StR-fe-'K0h^>>?X;5'^OFF{cL. ^ix&.9\-(r)-t. )\^ 
CO h?>>'X^'Sr±TON«)*S-Xr, ilSih^>v'X^7 

[0 0 4 9] (10-5) T'U'- h-mUfd:. mi^ON^ttX^ 
>H/\*'fB#St/7'i'7^^'yBf{cJ6)e>-r, (1/2) Vcc^ 

(10-6) yi/- hmiiti. mmoNmtx^ y 

[0 0 5 0] (10-7) t'y ±i)ly^-:$'m^lhVm 

(c. 0 vfcyj^-v— v^^nTi^i-sct. 

(10-8) t'>y h^tt, -t^PT^— ^'^i»>-aSUS5tcVc c Ic:^ 
[0 0 5 1] (10-9) ^5— tr;PH. ;*^r'J:/P-y5/|^<D 

(10-10) 3^2— fe;i'CD^-\'/t->^B«[«, jiflr-fe;KZ5 

1. 5{g*^e 3fg::fc:#v^dt. 
(10-11) = — feJUw. 
t. 

[0 0 5 2] (10-12) =&;<^U-fe;W<75!i^m<^+V/V> 

(10-13) &^tu-fe;uc»^si«(*=<^r>'^>'37«. Its© 

(10-14) 'J-fc:;K73^Sim<*:+r/'<->^'tt, 1fiS<7) 



(81 
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[0 0 5 3] (10-15) &^^U-fc:;P(7)§^ig^^*:^^/V> 
(10-16) ^^'eo±:)U(D^mmW^^y^iy:$'ift. m^<7) 

So 

(10-17) s->c^u-fe;uco^i§m*^^-\'/t->^(i. mi(D 

[0 0 5 4] (10-18) (10-12.10-13.10-14.10-15.10-1 
6.10-17) (ri5l^T> ^}^=EO±)V(Dm&:(D^t^mi^^ 

(10-19) (10-12. 10-13. 10-14. 10-15) fr:fet.^T, ^:^=E 
[0 0 5 5] (10-20) (10-13.10-14) IC^BI^T, 20 

iz. i^mm^\'/'^y^^^<Dmimm^^m\zT\ffx. s# 

[0 0 5 6] (10-21) (10-12.10-13.10-14.10-15,10-1 30 
6.10-17) tC*5l'^T, -tr>X7>-:^gS{C-B#IB1gffl^^ 

(10-22) (10-13) {C;fe(.^T, &?*l§^«i:^-\'/1S/^rBltr 

(10-23) (10-14) tl43(.>T. S-^SiSm^^^^/N-v^^Ppl-r 

[0 0 5 7] (11) h^>>?X3^<t^^m^*:=^^/^'> 

ti. mmi^^^fu-hm&izmm^riT^'^^z.t^i^m^ 

[0 0 5 8] (ll-l)P»bfc-fe;PTK02*:(7)t:-y h 
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<D\H. \.^rnf)^-:i^(D\i^yhmzmm^n^mi, 
(D2m(DmiRh^>i^7si^<D^^m:^oN{z'r^ziziz 

[0 0 5 9] (ll-3)®aiSA^C07.5^>hV\*-rff${C(i. 
>C ^ U y a ^ F^CDliSccT) h ^ >>?X ^ fl^TON L . 
^1. S2(^Me?h^>>'Xr$^or)fpin;&^-^fiOFFb 

(1 1-4) ;< ^ U ^> i^p*gOffilcco^ ^ 'J ir;i/il^B#tc, 

<Dh'^>i^7.^^±XON(D^^X. ^1. ^2cOjl#l 

h ^ > 7. ^ CO M :^ ^ o N I c -r S d (h « 

[0 0 6 0] (11-5) yu- i-mnti. manoN^fi. x 

5'>KA-rP#R^Ti:7 7=-><:/Bt(Cj6je)T. (1/2) Vc c 

[0 0 6 1 ] (11-7) fc:*;/ iril/^-^gl^m bmj 

(11-8) e^y h^ti, ii;i/5'~:$'^^aiUft9tCVc c\Z^ 

[0 0 6 2] (11-9) y^—- tr;i-ll, :^'E^J':Xuy^[^0) 
>t ^: U •tr;i/«!il^-<^)lpIgS<S^^ <h S ;i (ho 

(11-10) y^-ii)\^(o^^/%iy^mm\t. m-^-tJi^oy 

1. 5fg;5^6 3{S:^^l.iC<ho 

(11-11) tr;u(c. #^«^^^/i'>3^*ffi(.iSc: 

[0 0 6 3] (11-12) &>^^'J-tr;K7D5^^m**;^^/t>' 

(11-13) ^^'EViL)\<<D'^mmi^^^m^i$^u. msco 

(11-14) ^^"E^J-tiJ^D^Mmmt^^^/^zy^^t. m^<D 

[0 0 6 4] (11-15) ^?^^^j-t)i^<D^mmw^^/^zy 
(11-16) ^^^eo-^^jvoymnmi^^^/^i^^Jt^. m&:<D 

(11-17) ft;^^Uir;KD5*ISmfls:^^^/V>5'ti, ^ 1 cD 

^^m^A'/tv'^chffifit*^coii:mi^ggtcm2c7)3i^ 

[0 0 6 5] (11-18) (11-12. 11-13. 11-14. 11-15. ll-l 

6.11-17) {C43l>T, ^?^^'J-\LJi^<Dm^(D'^mmi*^=^ 
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(11-19) (11-12.11-13.11-14.11-15) tC43V^T. 
[0 0 6 6] (11-20) (11-13,11-14) tC^Bl^T, S-^^r 

[0 0 6 7 ] (11-21) (11-12.11-13.11-14.11-15.11-1 
6.11-17) {c:43ViT, -il>XT>yg|5(C-fl$faigffi^^ 

(11-22) (11-13) tc^fel^T, S?^illS*4^^/1'>5^FpTTr 

(11-23) (11-14) (c^u^T, &5^ifa^^^/i>-^rBi-r 
[0 0 6 8] (12) hy>i^::^^^^mmi^^^/'^z^ 

[0 0 6 9] (13) h^>>^X:^(h5iH§«^=^='^Av' 

t-^\z. mm-^mmM(D'PU< ti^-'^^\zw>i . m2. 
\^m-(D\iy hm\ztm^ti. «&^f)^':fu-hmm\zm 

[0 0 7 0] {\3-\)m—<D±)i^yU^<D2^(0\zyh^ 

dc^h'^y hmPhzmm^n^4m(0±:)l':fay^<Di^<7:> 
[0 0 7 1] (13-2)milSl$A^<DX5^>/\*-rB#tC(i, ;A 50 
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4 CDSSi h ^ >ixX 3^ (Dmtlf)^:^.0 F F UTV^^ d 
(13-3) ^=E^jyay^ \H(Dii:M(Oy^^ 'J ir;i/]gS?P#lC, 

h^>i^7.^^±xoN<o^^x\ mi--m4(Dmnh 
[0 0 7 2] (13-4) yi^-nrnffifi, «aioN^«. x 

3^>KA-fB#Rt;CTi^5^-<:/^{C*^:*^*^e-r. (1/2) V 
(13-5)yi/-I-mSti. miHONrnti- X^>KAWff?r 

m\z{tovf)^ibv c c rei^^M^n^c^io 

[0 0 7 3] (13-6) h'-y h^ti^y^^fi. -tr;Pliv^<7)2 
(13-7) 5^^-- fe;i/ti, ^^Uyn-/^|^(D;<^»J-fe;U(h 
(13-8) y^—t)l(D^^r/^i^^^miit. mm-iZ)V(D 1 . 

(13-9) y^-±:juz. 'smm»^^'/'^z^^^m^'^^z. 

[0 0 7 4] (13-10) ^^"E^JilJUCO^mmW^^^/ti^ 
(13-11) ^:^^^)±:)U<D^mmt^^^/'^iy^\:ii. ISSccD 
(13-12) &^^U'fc:;UC0^^m^t:4^-V'/^>^^«, ?SSC(D 

[0 0 7 5] (13-13) ^^'eO±)l(D^mmP^=^^/'^i^ 
(13-14) «-p^^:U-fe;K7)^igm^4^^/N->'5^{i. ffiSccO 
(13-15) S-P^^Uir^Pco^agm^^^-V^/^vr^^^, ^ 1<7) 

v/iv^^' tm.tnmi^o^mmmmizf^ 2 o^^st 

[0 0 7 6] (13-16) (13-10.13-11.13-12.13-13.13-1 
4.13-15) (C43ViT, &P^^U-tr;KOa^<7)5^Hgm^*:^ 

(13-17) (13-10.13-11.13-12.13-13) {l4ol^T, 
[0 0 7 7 ] (13-18) (13-10.13-11.13-12.13-13) \Z^ 
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[0 0 7 8] (13-19) {13-10.13-11,13-12.13-13.13-1 
4.13-15) lC*3tiT. ■t>7sT>Z^mz~'i^^^m;^'E 

(13-20) (13-11) {C*J(.»T, «-^iS«ff=l^-\'/V>3'ra-e 

(13-21) (13-12) tC43t»T. ^mmmt^=^ir/'i'>^m-V 

[0 0 7 9] (14) h7>v^X:5'i:3i^m#:+-r/N'v 

y-x • i^u-r >^^mizmm^nxf^i(D^-^t:$E. 
2 CD h ^ >-:/x5'«iS?fij^g!a5{ca6?ij}^sg^fnTm 2 

7'-3'S:IBltf •5S2©^Slm«^+^/^•v3'<^:. *^e.2 

t*{c. mm.mmi^^(D'pu<t'b-'mzim&.±<Dm 
-f bfc d <i: ^itta t-r -5. 

[0 0 8 0] (15) ( 1) ~ ( 1 4) (75tri-rtlAMCf6 
«CD^ U -tJI^y O i7 tC^ttT -5 rS^5 — fe;i/:/D -y 5? t 30 
LT. h^Vi^X^'i:. CCD 1- 5 >v'X^«y— X • h' 

m^mm^mmt^iii^iz, Kii?ijttsg^<D-!«(c^ i 
Rtx^ 2 (D 1 m&.±o>m.mmi^^nftmR h- ^ > v^x^' 

^>->*X^<DteiS&^l«f-y h^lCttScb, ^2(Di^ 

[0 0 8 1] (15-1) 5^ = -- fc;KD^i'n->5'CD®««, 40 
[0 0 8 2] (16) h^>i^X^ii, Z.(nVvy~J 

7.^0)^-7. ■ y^^'^mzi^m-^ntz^^mmw^ 

(7) / ^: 'J •t:;i/:/D i7 ^^igcdEM bX-tr Jl^T U-r 
bfc 7 >:S^A 7 -fcX^tgSrW-r S¥#{t:geiS^ST- 
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^F'?CD?S?ScD^^:U-t;K?)liTn75^ 1 OCD;<^:iJ-t;i/CD 
h 7 > vX ^' 2r#^iSiitt^fC bT C CD;< ^ U -t;U<&il«? 
b. ^ilS;^<^r'J-fe;HC*fbT7'-:S'<7)S^ii*.3?.fi^ 
b * ff -5 31 2 CD X X :/ 1 ty C <»: t -r 

[0 0 8 3] (17) h7>v'X:5'di, dcDh^^'v'X 

^cDv-x • yM^^Kz^^mmm^ntdaiti 

;i'^mfi)tb, cio>c^:'j-k;u<£ffiiS:(@ia^Jtg^bT>*^ 

U-fe;i/:/n->i7S:«l^b, CCD;'t^:'J-fe)UyD-y 
l»@iBS bT-t;P7 U-f bfc 7 > ^^A 7 ^7 -feXffil 

U -fe;K^)# h 5 > v'X *3ia $ 1S-T*> < 111 <D X 7^ 

ti-rn*^ 1 OCD^ U •fe;i'CD h 7 ^'v'X 5' Sr^^iiSt^^ 
iCbTdCDpt^U-feJUSriSiRb, ^jl«?^^:'J-fe;HCfttf 
IB5S^«fls:^-\'/'?->:5'CDfii^JEc75f*g(D«/hCD|g 1 (Dtrim 

m^^msd^mmi^^ r /i cD#«««sr^^tb-rii 

2 0X7^-y7'i:. ^ 'J-fe;!/}-^ 1 WttmUS: 

S^ii^.tJm3<DXx--v7'i, flflEeSS^;^t'J-fe)Kzmi 
cDtri^JEJ: 0;*:#tim 2 cDtitttJE&gSASmBESrEnftD-r 

J? ^: 'J -fe^Kcm 2 Wln^ffi^lF^ iitrm 5 CDX 7^ -y y 

[0 0 8 4] (17-l)7^-:S'®K*aib. ^ 

ICDXx-y^. m2(DX7^-y7'. M4®X5^-y7'. ^5 
CDX-7^-y7'. ^3(DX7^yy, mi®X7^-y7'<D)ll(Cff 

(17-2) 7='-:$'CD»^iii^«. ^ 1 CDXt^-^T^, mSCDX 

T^^y. mswxT^-y::^. ^loJXT^-yycDflifcfT^^n 
■set. 

[0 0 8 5] *fSgg©¥«^f:|etgSS<DSlilg5Sife 

[0 0 8 6] (1) ■biAh^yi^T.^^mfSLLtzmz^m 

(2) M)Vhy>i^7.9^J^^\^tzmz\i-jhm^^^ 

[0 0 8 7] (3) Si^m^^^V/tv-r^WJ^^tCiJViT 
«. Tg|5m^(7?±(r3$^«*t:gg^J^fi!cb, -£-CD±lC±g6 

(4) ^S5l««:+i'/tv'iS'C^TSSm@ttP t. T i 

[0 0 8 8] (5) ^^^m+A'/lv^'H. Bi. Sr. 
Ta, O^^^trfllfiK. i^OWiPb. Zr. Ti. Ol? 
«:^tJmJ5£, ^VWiBa. Sr. Ti. O^S:^tJ«J5K 
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(6) ^mmt^^^/ti^^'aimmit, i r. i roz*^ 
tsm^. ^t»«sr. Ru, om^-^tsm0s.ft^c 

to 

[0 0 8 9] (7) ^mmw=^^ry^>'^'(DT^mm^t. st 

(8) ^^«#:+r/V>:S'«±g6mScO±fC. T I 02 B 

-^©ifcs i 02 st:msSi-r^ct. 
[0 0 9 0] (9) ^ssmff^^Av'^'ti, mm^^i^x 

( 1 0) /I M <J: ±aem«SE V i «TSi5«ffiP^ 

[0 0 9 1] (ll)^I^Ii(t:=^^^/1->5'roM3S<DIIMy- 

izm0si-^n^:iii. ^mmi^mt. cvd, mocvd 

[0 0 9 2] *%l«tC*5tiTtt, JWTro«^*ta 

(1) Sl^m^^+^/lv-^J*. S i «ffitC*tUT±>&{C« 

(2) U-b>»l/h^>v'X^«Depletion mh^>i^X 

(3) (2) fCiJliX. X^'> K/NW BiCiOF FBtJi. 

[0 0 9 3] (4) «igoNB#{cs«jc^(^mfi:^ep»p-r 

(5) mMONPt{C»1£(Cftro^1>5:$BlflDT^««A*-f r 

[0 0 9 4] (6) mjlSS;A^«, '7-KiSm<a*PP]!JDL 

yi^-h-mfaS: (1/2) Vc c (CitfSdt, 

(7) ®iSOFFBt«, hme&O VlcTtfTd^e. 
■7- F^mfii€: 0 VJcTtf -5 ^1 

(8) miiioFFB#«, n^-hm«t?&oy»cTtfT*^e. 

'7-h*^tifi[S:0 VtrTlf, -t-cD^SiSi&OFF-r -SC 
i. 

[0 0 9 5] (9) •7-Hi^©±A-«C-fe;i/h7>v'>C^'(D 

1. 'mzmmti'mzmEiComm^X'^^niy^^w^m. 

[0 0 9 6] (lO)e^yh^H, W. Al, ^(.^fiCuT 
CO 0 9 7] (12)^^«f*4^-\'>'^v5'<DTtce^y 
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(13) ^sfmft:4^i'/t'>^^cD±(ce«y h«;&^fiBssnT(.^ 

[0 0 9 8] (l5)fi^-tJ!/(7)P L h) SSH. 

0 V-Vc crBl^^IftL, y^--tr;pcoPLti (1/2) V 

to 

[0 0 9 9] (fpffl) ae3}^COFRAM(lfie3feC7>DRAM 
[0 10 0] Cl<Ocl:'p7ij:«^£Jc;fe(/iT, X^>\^n^^ 

M^iig 1^ fc ct D A° i> ^ CO Pi$s 3 ~ h $ 

n. nm^iiU^o «£5fe<DDRAMCD«i,^.T1i. C<7)cl; 

L rB^c^m&M ^ 0 V (c u ^c/f frt-c(i5='-- 5^ (iffiss $ n^i: 

[0101] -fu— hafico®^. 0 V c c m^m 
'^\z^mm.w^^^^zy'^(nmm^iyB — \-i.x\.^^ 

[0 10 2] :k\z. m^m.m^m.\.x\^^t^^i)v<Dtnt^ 

50 t,HHa. 3<@S. 4(lS(Z)-fe;H-^>vX^^(^ONtR 
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2) Vc c@^yU'-h:^S5:, 0 V~Vc c^Di^Stcoi* 
[0 10 3] T'U- h^^Tl^e) 2<lgro^^U-fe>»l'SS? 

ma. 3iiB. 4(i@©#^a«i-fejKi. •fe;uh5>>? 

■5. 

CO 1 0 4] t«£5l5CONAND^-fe;WTH> ■fe;UCOit^JgC 
[0 10 5] CtHC^tb*:^BJtC43t>T«. -t^PCOiS^J 

[0 10 6] ^fz. -fe;U«igi:UT«. •t;uh^>>'x 
^<^y_|.^^,j,jPX^f± (F) T-JgfiK-e^. Stffi^Sc 

2 FX 2 F = 4 F2 

[0 10 7] &L±(D^3^i^ttt)i>i:. '^m<D^m^^ 
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/'fXfkt>nItEtfj:0, S;tSe*OFRAMT«PSt7!)t 
^nftlTftofc. (1/2) Vc cH^yu-h^JiCTiSiji 

[0 10 8] *5!B^©i^3lft:|Bigi^eS-. =i>tr 

Xt-A, pt^rUv'XxA, v'Xt^-AL S I ^'•yy, Si^ 
3 > ^3.-5' e^XT^A^W&av-XT^AlCjlfflT-S d <*: 

X7=-AC0tt^igf6]±?&«7i^Sc:<i:*ipI*g<h?S:^. EP"^. * 

->X7^AicjSffl-e^, 5 6<rii£::^?5iMU^»->X7^A^;»c 
^gCD ^ 'J ->X7=- A {CiSffl 

CO 1 0 9] 

C 0 1 1 0 ] (SI 1 ©^liSJgSg) @ 1 tt. *fg|g«^ 1 

a:)^mmmiz%t)^zi > tfo.-^' ->X -5^ A 

colli] croi'XT^AtJ. S-aroSSSCMS«:fT^-7 
-ri^aya-tr-y-y-i 1 dcov'f i7n:/n-fe-;/-y-l 1 
fC/N-X (BUS) 1 4-trJ*)gi$n^— rS'Wietg^fT^^ 
j^^tti|^^*t:E!i^S 1 2t. V-f i/D^P-fe-y-y-l 1 
{CBUS 1 4-C«^Sn^1-gB«Si:G)7^-5'Sr^0^0 

CO 1 1 2] *:sgssj^sitt. 2^^Hj(^i|£ig{i^*e^^g 

(FRAM) «:n>ei-^'vX7^AtC^«LfcCa|Tfe 
-5. *^^]5SJ^Ji(::fflti;tFRAM©Sfiffltcot,iT; 
izm^T^, 

CO 1 1 3] 02«, :^mmmmizmi<^ttFRAM(D& 

fii[ElSS<£r*LTt^-5. ^2 (a) tCisi^^T. BLttf-y 
N^. PL(iXU-hm^. WLijli'?— KiS. SNij 
«-t;U/-FS-^-r. Q0«jSS;N7>v'X5'?£S^L^. 
^coy- hroB S i {i^tt:/ny^jl^^i&7S-ro Ql 
~Q4«, ^^:'J-t;i'h7>vX:$'€:*-r. ill^W=t^-V- 

/■?->^-7-i7{c:*^Sro-7-d775H'tJ!ni$nfcc f i~c 

CO 1 1 4] ViM<DFRAU<D 1 0« ij -fe;KS, tJg 
3t5D R AM©}ffS^±®-fe;l' S ^ >>'X3i' <i:5ilgS*^^ 

filfiKLTt^S. 0iJA«. -trJl'h7>5^X^'Q3i:ll§im 
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ItCfl, Q2^Cf2. Q4tCf4«mT. ^"E 
[0 1 1 5] ^bT, cn6 4e<^;<^U-trJI/$:Hm« 

[0 1 1 6] 02 (a) Xiit. tE^^. ^^»T\ 2 iO 

[0 117] 7^mmmm<DF RAua)mi^^m^Mr^o 

X3^>KA-f*ti, ^Ta)7-K«IWL00-03. 10—13 

"H" \y^)l\ZVX:^^. ^SS^^B S 0 , 1 

>zyx^a)y-b^:i.oNiKmiztsi':>x^o. ^mmw^ 
h^>i^xi^\z<i:K>mm,mzzy3-h^n. mm&tfj: 

mx^-^^ Q3, C f 3(DirJUtc4ol/iTfi. ir;^y — 
[0 118] Se^DRAMc^M.^TtS, CK^ J: 3 ;^cJ:^^ 

^ihh,f6i^iik:f5\^Lm:^\^\zvu\,^hnmtm^&^n 

tlS:^l®^fifflLTVi^o IPt>, H5fEgI17 4 (b) 30 
3^, "1" "T-^m^^^mP r^m-oB^.. "0" 

5='-^ji^S5i^®- p r ^m'D\^.^.\z^m.v.xmf)^t^ 

[0119] a^WtCti. ±X(D±)[^/- K S NOO— 0 
3, 10-13H, X^>K/W4^tiyu-H (PL) mfi 
<i:I^i;{C>i-::>Tl^^o ;^^^>KA^4'. PLm{i<& (1/ 
2) Vc c JC@^UT(^i^'9 7:>^\ 0 V — Vc cFp1^:^®j$ 

^^o/)^. ^^mmmmAz^^^xi.'i. mmmo^x^y}^/-^ 
x&r). ^mKmvx'r-:s^f)mm^n^ztfttmK 

[0 12 0] mrz. Se5f^c7)DRAM-^DRAM^— 

m^^^<xh,i:^K zn\t. h^>z^7.9<DY^'f&^m 

±^<X%^\^^o t¥3l^(7)FR AM^- Kc^^OFRAM 
iiit'^T*), SE^titi-y h^T^^'O V-Vc cli*iLT(.^ 

^myi(D'^)v\^-\L)vh^y^j7.i^^it\^x±,)vj so 
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mo^^Dv V ^ >>^x;$^;5«-?-coP#o N i^x^-^^i^^mmu 

[0 12 11 3€>fr, #MS^NPONLTii^c:t(cj: 
O N L T t i S -fc: h ^ > 37 fC <t ^ ^|g«fls:^ Y /t -> 

)vx\t. s't^ffim^x^^^^tLisb. m^'^)v<r>mmz^^ 

mMxitzn^m<:zt^^x^^. 
[0 12 2] z,<Dj^o{z:^mmmmxift. vt^^-^mx 
feo^c, (1/2) vc c ':fu- hm&m^^^^mmvx 

[0 12 3] 'Aiz. m^mnt^mi^x\^^rc±:)i^(D^ti^^ 

^^S2mm. \z^y hmBLi)^^ 3mm(D±:Jl (Q3, c 
f 3) ^atRTSS^^^^A-Bc Cin^, 02 (b) tC 
^-To MtR-fc:;U (Q3, Cf 3) (7)'7-K^WL 

02$: "H" f)^^ "L" U'^^iUtCTtf. -\lJlh^>i^X^ 
Q3c^^ON7&^eOFFt>c^(C-r^« ^liT, ilS^bfc 
^^'jyn ^00:/P y^m^'^B S 0 ^ "L" 7!?^ 6 
"H" !/^;UtI±^f, 3ltRh^>S?X5'Q0<^^OFF 

[0 1 2 4] -r^ih^ffifHl^SWtC, :/l^-hmffiPL7&^ 
^imm, 3M@. 4f@@cO-t:;L'h^>>?X^Q4, 

2, itiON*fe^.-e. 2ms(Dm^i.rz-\i)\^hy>z^7. 
^Q3ii^oFFmmx$>^f)'^^. m9i^nrc^'E^)±)[^ 

(Dmnrnt^^^^/^^i^i^ c f 3(D-mt:/u-hm^FL 
izmm.mzim^n. i&m^mRh^>z^x^Qo^if]^ 
\.x)dy hf^BL{zm^mzmm^n^o ctox, 

(Dm^tti {^ym^)^^yjA\zMLx'^3kt^cmfS.'^m 

n. 'iit^CD (1/2) Vc cH^yi/-h*a:, OV-Vc 
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[0 12 6]«3JA«, (1/2) Vc c@^PL::^^Tm-5 

vtc:/'J5^-v— :^bT*5< t. ±)V^m (Cf 3<d$ 

ft) (CJt'^T, t"-y h^^aCbfS:^#l'>fci*. ^Ij§® 
ft:^^/1->5'C f 3 05Mj^tC«, {a«BLm/£-PLm 

jE= (-1/2) V c c ©meEd^BPio^n. sjisia 1 7 4 

(b) Tl-^t, "1" 7^-^'ttB,«*^eC,«{C^)-®R 
eSr^oT^Olb. "0" 7*-^'«D;^*^6C,-^tC«-«i 

[0127lJ:oT. "1" "r-^izmVTit. P s + 

P r 5j-(7)mm'BL(CiE^tii$n> "0" 5^-:5'tcMb 
T«. P s -P r ^J-W®i^*SBLlCg!^ttJ$n-g)„ BL 

s+Pr-Ps=Pr. "0" T^— ^(±P s -P r -P 

s =- p r (DM^m^tzi-fB L.mizm&mm±r^, 
-E-L,T. c:ti*-fe>:^T>:/-riSi|6LT, "i" x— 5^ 

BttJB L*JVc c . "0" a"— :J'Nf«B LTiSV s s 

CO 1 2 8] C<Diz^. "0" 'r-i'itC.^lzS^iO. 
"1" 5^-^«C *A»e.D, At^mK^l^XTClzm 
-ew^. yn-yi7il*?^BS OS; "H" 75^6 "L" 

U"<jncTtf, 3i«h7>-:?:^^'Q0i&OFFb, a«? 

■7— KISWL02^ "L" "H" U-^;KcM-r<h. M 
S?-fe;U (Q3. C f 3) ©^i§m«:+-\'/V>:5'©ji^)S« 

5^3 — Hsn. "1" 7'-4'»aA,^?j^e,B,^tsio, 

"0" X— ^«C,'S*^e.D ^ICM-S. 

[0 12 9] :f.^umRf^o:)m^ihi^ym^}ii^mzii 30 

^>T. yu-h€^PLA^e. KSS. 3(Ha, 4mB(D 
«J-fe;U (Q4tCf4, Q2i:Cf2, Q 
ItCf 1) «. ■fe;PK5>>^X:S'AiONt«t^-e?iSim 
^*:4^r>'1v^'«)ia^«S'0 VJCifp^TV^-5fe«6. -fe^l'T'- 

N A N D H-t <fe ^ ?a: P y i7 T ;^ -fe X Ttt^S: 

[0 13 0] ustt. m2(Dm^m^^mm-t^rzisb<D « 
-b;i^ffli^-rfe 0 . (a) t±¥ffiia. (b) immm-c^ 

[0 13 1] -feJl-^ligtUTtt^ -feJUh5>vX5'C0y 

^-)vmfiSL0i7i7'T^^m.^^Si>hmT.^'^ cf) tj^rk 
1 ii<D-t;nt--f xtj 50 
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2 FX 2 F = 4 F2 

[0 1 3 2] a-t;i'y-K«. 3 fx i F-y--<x-t?* 

0, l?!IS-r-5 2-30D-fe;U/-HSN«)S;a:-5«*gEFXF 
SPLH3F*iT. U-\^^:f5\^\Z^\^W\t-&t\^. U 
(1 0 FX 2 F) /4 = 5 F2 

[0 1 3 3] -tr;H-7>>'X:5'«. pS-R^tittp-^i 
fl^EK^. y-h • y-hracDn+ SSS^^fi^ (n- T 

±SE«S(CbTVi^. CSJ;1«. ^^riJ-fe;U (Q3, Cf 
3) «. SNOSm^'TSBm®. SN02ffl!l*^±8Bmffi<*:^C 

[0 13 4] Co-r«>Clt-C. X^-yi7^(C*JliT. ^ 

^m^^^^^^/ii^^ ^ir^H- ^ >>^X3' iM^j(cttM-e# 
•5. j<t'jyn.y/rJ[g©7'^-MgffiPLa, SN02. 

<, a£*FRAM(cH:'^TcC)-/n-tX(DrJX hlifii^d: 

±S5«®a:TSI5«ffirofi:B&^;^S, pMO 
s-fc:;Ph7>>'X:5'(c:-r^. s o I TmB£-r^-fe;PW3i 

[0 13 5] DRAMcr)'7-K^S|<£:A 1 ^CuSe^T- 
SfT-^ (snap) "T^J:^!;. Se*F R AMT-feWLCoB 
fTt.«"ItgT«.-5;*i. ClCDi:#Se5l5FRAM-fe;Ki. W 
Lroffl!l(CPL74t*^;tJ6. A 1 -^C uiBSlTP L fc 

(S. PL«-gCfcL*^;Jc<, C»g6»T'>LM^S;J£tf 
l)i©A I Xf4CuiB^t?WL^:PL(DP5:^^£B 
*T^-rsC<t7&^*nm<i:;^cO. PLiggi:^jS;^®fflUT 
PL©RCiliI«:*ci|6»Cffi/hT?#-5. 
[0 13 6] 04a, 0 2roi5IiSSffl[fiES:3|3Kr-i)fc*CD 

sijco-fe;u^s/«-e*o, (a) tt^aiE. (b) 

[0 1 3 7] S-fe;i'y- h'ii. 3 FX 1 Fit -f XT* 

Fic^t3im^^+^/v>5'?!)^j^^$n^o -->^. 

L t B L ©ra*^ e . / - H $±(C§l#±tf -5.i^!gifii 
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[0 13 8] <t^TCCDCSJ-C«. BL:5^-fa> {BLt 

2 FX 2 F = 4 F2 

(1 1 FX 2 F) /4 = 5. 5 F2 

x^tt>^zm^■mli. 5 F2 ti-'f x{cjfi#tt^. 10 

[0 13 9] ST. C®J;5nc»r«(DliiiK>FRAM^ 
[0 14 0] ^fetCMi-^fccfc^lC. ^USSJglicOFRAM 

2|s:|^J£ff^^roF RAM(C*5t.iTtt. t^5t5D R AMi 20 
[0 14 1] Sfc. U7l/-y->iTM;^d:fc*?). ^5fC. 

iB!iasiJ*Ti(if^$-e-«ct7&«T^sfcise>. mete issa 

[0 14 2] fi£3l5COFRAMH. T^-^ffijtWgli^dJIB 

T'$>-z>rzA^. *|ISiJ^^C7)FRAM(i, ±fS^5«®S 
U. ±Sam4<7)S4T-. ^^fflj^^T-<£?SS«;^i:iajl 

±12^1. ^2<7)J1*T. ^Wti? KncAte.:*:^«cD^ 

[0 14 3] dCOck'pfC. ee*cOFRAMT«ilfflS 

XhroiiSD. v'XxA-»J--fX(Dii:*cS:5l#iecL'fcfeCD 
ileitis Lfcff^roFRAM^fflUiSdtT^T*? 

AT«, RAM. ROM, ^: 'J « 3 aSSrlg: 50 
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«UTI/ifc*^\ *3IJSJ^^(DFRAM«. iSa|-C^»^ 

tz, «e*«DRAMi:l^^i^cI(if^7.e-h*SrSIS-r-&fc 
^»%ttTLA^fc. •?-cO**DRAMtS#^x.-S 

[0144] (m 2 (Dmmmm) m 5 «. *%Bj©m 2 

^■r-::^n>v^STfe^. ?i*5. 13 1 tlH-SBii-JCttl^- 
[0 14 5] :$^nmmmT'^i. mioym^tzm^xFR 

AM 1 2 SrJiJPt"^;^*^:^ > h D — ^ 1 5 $:iattT^» 
•5. J;0:irft:WtC«, FRAM 1 2tt=l> 1 2 

i&^LTBUS 1 4 tOfiTS^oT^i^. 
[0 14 6] CCDJuoUmt&X&^Xh. 5tc0^1CCi* 

«:«BST#, {Sax h^W^HA^n^.. 

[0147] m3<r>mmmm m6^t. :$i^m<DfS3 
(Dnmrnmizmt)^ n > ^-^ >x7^a(os*:is^* 

[0 14 8] **Sfi)^li3&i, 5feO[)^2©3gSfiJ^Si:S;^ 
•5*fi, FRAMl 2CDI/0*^iatg->X5^ABUS 1 
4{CS8gStlTVi-5,'^^T. Z.<DJ:oiZ>^7.r-J^m0SHt^ 

[0 14 9] :i<DJ:of£m0ZX$)-:>X'h. m 1 ro^SJ^ 

[0 15 0] (m4CD||MJ^Sg) ^7«. 2t:^H^C)^4 

[0 15 1] ^mmj^mXIit, SlCDmJ5KlCjUx.TR A 
M 1 eSriSltTV^S. J;0:^«:WJC«. BUS14{CR 

AMI 6t)mm^rix^^^o 
[0 15 2] :i(Dj^oumfiS.x'$>-oX'h, f^Ko^mm 

1 6 fcsiffiUT;feo. FRAui 2izm^m^mfSi.tzm 

(E^ifeO. RAM-fi^'Si-mfJi^'^-^^ RAMtLTiSiSS 
RAM^igMDRAM^Srfflti^lltCjgfflT^S. 
[0153] 5 CDHASJKSg) 0 8 *:^B;3©m 5 

^-r-fay^mx-$>^o t^a. m I tm-^^izam— 

[0 15 4] **SSfl?ffiT«, SiroSijSlcSUATRO 
M 1 7$:|gltTt.>.5, J:0*ft:e<JfCtt, BUS14»CR 
OM 1 7 AiJ^MSnTt^-g), 

[0 15 5] :i<Djzoumi&xs>'oxt>. mi<D%mm 
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[0156] (^6 (D'^mmm m 9 ^t. ^mM<DW, e 
[0 15 7] ^nsfij^^tffi, mi(om^\zm^xRA 

Ml 6i:ROMl 7$:igttT(.i'5o ^Omi^mzU. B 10 
US 1 4 tC RAM 1 6RtXROMl 7 T&^Sjgg^nXl^ 

[0 15 8] CC^<J:-9^C<^fi5cTfeoTt>, m 1 <^*Jfiff^ 

mi>ZRAMl 6^mmi^X\^^^Z.hf)^^. FRAM12 

{zm^ts^^mmzmm'^^$>K^. RAu-^^'^^mu^^^. 
RAuti^xmmsRAwpmmDRAMm^m^^^m 
\zmmx^^. setz, ^s<Dmmmmtimm^zRou 

^I^CD^-^^ROMtCl 7 XnX^^{&^7.b<tmt. 20 

[0159] 7 (D^mmm) mi o\^. :$i%mo:)m 
7 (Dnmmm\z%i:>^ i c:^-HcDS*^^S:^-r^^ 

[0160] I C;^J- Kti. FRAM21^Jg®L 
tz I C^-j^2 2^1 C;^-H*:<?^2 0±H^SbT<» 

[0 16 1] *3l»B?^aifi. *:%B>«<?5^»ft:|ait3Sfi 

(FRAM) cti—\^\zmm.\^rzmx^^. :^mm 
Mm\zm\^^rzFRAu<Dmm^t.'m\(onm^mxmn\^ 30 

[0 16 2] CO<j:-9(C*^H^<^FRAM^jgiEL^ I 

c:^-Kfc43i^Tti, mi(^nmmmxwim\^rzmt^'m 
[0 16 3] ^tz. I cti-\^^i&mm.m,Mt. ^mm 

mfBS4, 5, 6, 7(D31ST', 148grSi±$:«75^:5> C eh 
T^J^T^-^o $^(C, fie^COFRAMT'ti. Un— 

maHSA^&I/^W.OFFB#(C;^^^i:5^-r A^y^ 
t8*UT(.i/!:7&^% m8<DS*<tbT, 2|s:|ISSJ^IiT^iC 

I C;^-K(7);^-KJf A^UX5t^>X, I C:^ 

[0 16 4] {'ms<D^mmm> m \ ui, 
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[0 16 5] Cl<7)vX^Att. jB«7'-5'S:A;t»r'5»>^ 
CCDM^gg, CMOS-tr>'tf^coiJ«A;^|gg3 

i<h, x:h-^nrzmmy'-9^&m't^y'-^EEm&m 

3 2t, EEfiSSn;tH«5^-5^€:faig'r^FRAM3 3 

^, lEffi$ti;^ciii^5=^-:$'^ai;^X{iiiI^T^-i5'^A:^ 
-r-SAm^^y^SS 4 A;^?$nAclii^5^~:$'XHGEffi 

$n?^!ij^T'~^^^^-r>5LCDii(D^^^g3 5 

[0 16 6] *:||jSSJ^S8fi. *S§0>^C^)¥agi*:|B1t3gS 
(FRAM) )Vil :^'7^'f-J^ 

^(D'fzy^ )VmmMKi)^^i^7.'TL.^Z^m\^tzmX^ 

^nmrnmizm^^tzFRAucDrnmittrnKommm 

[0 16 7] :i(D<i:o\Z:^^BM<DFRAM^m^^rz'7'i^ 

xism^LTzmi. 2<DmAx. hxi^^m<Dm 
^T^-^^^ietgT^^o ^^iz. H9IBS4. 5<z)a*T' 
«^ i.xm^fjii&mmmtjx/'^ y ^ u 

^W,Z]B^'r-9^%^'^'t^Z.t.t^X^^. ^fz. 

^M^'^yy7m<omm—:^RAM^£:^m^i^rz^^. *^ 

m(DFRAU^m^^^Z.^X/'<yy7m(DRAU^^m 

<Dm^m<DM^mi^x<Dmmit^\^±'^it^ c hf)^x^ 
[0168] (^9 (Dmmmm) n 1 2 ti. i^^m<Dm 

':/ny^mx$>^. 

[0 16 9] Cl(DS/X5^Ati, 5=^— ^<&iait-r^fcd6(7) 
1tiSfic7)FRAM4 3 Z.n(b(DFRAUAZ L9V^ 

mWrtL<Dfi^x'T-^(D^K>mK>^norz^(Dx\^f2mm 

4 1 <h> FRAM4 3:Rt5A{±l;^SSi4 1 chCDf^ltcSBg 
$n/c=i> ha — ^4 2 <h. i/A^ABUS 4 4 ^:75^6 

[0 17 0] i^mm<D^mm^^mm. 

(FRAM) ^^^U::^— H^/N— Kt^^ A^CDS^^ 

\zm ^^fz F RAu<Dmm\t.m 1 <o^mmmxmm i^tzm 

[0 17 1] Z.<D^^kZif^^m<DFRAU^m^^rz^=^ 

U'>X7^A(C:jD(.^T{i. mia)||j5gj^^.TiSWU;t^ 
1, 2<7)S*T, 3>/1^ hT::^^a(7)ljft^-^^fB 

tgT^^o $^(c, MtEm4. 5<7)ffiST. w^mxmn 
mmtix^y)m^mmm(o^=E^}m'&mm, ti^^^u 

f)^$>^. ^Tz. m^w,7 (Dm^x\ ^M(DmmMmz^ 

[0172] (^10 (Dmmmm) mi si^t. :^^m<D 
m 1 0 <D^mmmi>z^>t>^ ^^e^j v^x5^a<^»*^/s$: 
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[0 17 3] **ssjgs8?&^ 9c(Dm9(Dnmmmtmu 
FRAU4 3^xait3mm:4 wzmmmmL. 

[0174] (^11 (D^mmm) mi 4\t. :$^^m<D 

[0 17 5] :^mmmmf)^m9(Dmmmmhi^u^.^. 

AM 4 3 t(Dm^h<Dm0i'c/^^^j i^Ts^i^^mmi^rzc 

[0 17 6] z,<D^oumB^x-$>^xh. m9<Dmmm 

x$>^zt^^(^. j:D-m<D{&z2 7shitf)^mmx^^. 
[0177] imi 2 (Dmmmm) m i s *5!bjcd 
mi 2<Dmmmmz^t>^-T^^u^a±:y^^y:f(D 20 

[0 17 8] c(0'>x5=-Ati, ^mcomnmm^ff^rz. 

86(Dv>f ^nyn-fe^;/1tnTS5 (MPU) 5 1^, 5^- 

\zmmi^xm^^nx\^^^o cictframs 2ti. m 

PUS lcDT<i:7nn-K^^U<hUT<^ffi$nTL^ 

So 

[0 17 9] *^JSJ^^{i, *^BJ<0¥^^f2tiSM 

(PRAM) ^MPU^(D'>Xx-AL S I F^gBtCi^aU 

;t««|-Cr*^. 2|s:^JSJ^PJCffll.^feFRAMCD#aatS^l 30 

[0 18 0] CC7)cl:^tC*:^H^(7)FRAM^flSb^cV 

[0 18 1] ^fc. mi(D^mmmxmmLrcm%^m 

1. 2coaST, =i>/^i57 h-c:^§fioov-r ^nzi— K 
COjg^:^?-Zf^^o $^»fC. il«CDFRAMTV<^nn 
-K<DS#Mx.^Urc:«^- 1&m(^rcib\zmi9EmMF\J 

mmtimm\zi^^<WjiEiX. txhw^<D^jyuyiy 

x\ mu<DUPvxh. mmx^mm^^^^a:2-\^ 
^'E^j^mwix^^o ^fc. mtzm? (Dmmx. mpu 

[0182] (mi 3 (onmmm) mi6\t. ^^b^cd 

mi 3(DnmmAz^.t)^^^ ^a':fa±:y'^^y:/(D 

m:^mfS.^^-r^ay^mx$>^o tj:^. mi Schf^i- 
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[0 18 3] :$^^mmm^^9c(Dmi 2<D^mmmtmu 

^.^M. FRAM5 2S:. MP U 5 1 (^<>X h -> 

3> ' ^^yiy::L^^V tl.Xm,mi^r:iZ,t\Z$>^o ZL 
(D^O\Z. FRAM5 2^MPU5 l(D-f >Xh^:i7>' 

3> ' ^^yz^zL:;^^^JtUxmmT^Cii\ZJzO. ^ 
m^iiX\^ib^^mmf3i^^ry->=L;^^0^mm't^Ziil 
f}^X^^. 

[0 18 4] ^fc. mi(Dmmmmxmmi^rzm$^m 
1. 2(Dmmx. n>/it^ hT:fc$sco-r >x h^i5^i^ 

3> ' ^^yi^zL^l^mx^^o ^^\Z. il^ODFRA 

i&m(Dtti5()\zm^mMPv\t^mx^f^t)^^ft 
m^m4. 5<Dmj^x\ Mmx&mmmidtnupu 
^^mmx^^o ^rz. MPUfi. mwmt}mm\>z±^ 

<Ml^X. tXh^iitM<DOyUyi^zLf)^S^t^FRAU 

^'i^mmx^u\^^^^. m^m6(Dm^x. m^coupvx 

"e^j^mmx^^. sfc, mtEmKDmmx. mpv(d 

[0185] (^14 (D'^mmm.) mi 7 *^h^(d 
m I 4<DmmmmAz^^to^^^ ^a-^^a^iy^^^y^cD 
m^^mf&^^-r^uy^mx&^o mis^im— 

[0186] :^nmf^mfi^9t(Dm 1 2 (ommmmiimr^ 

^j^Jt. FRAM5 2^. MPU5 1<^2*'7^— 

yzy=L^^^) ^\^xmmi^rzz.iziz^^. ^rz. z(Dm 

Xitt. l'A^—i$^^^yiya,LlyXSRAMm(Dmm^ 

^rU 5 s^^v^Tii^o Z.Z.X. i:^mS2:S^(o±^^ 

^y~>z2.&2|s:^BJCDFRAM(hLTffil^T=bSliU. MP 
U4-*:Sg0>«cOFRAM<hUT. ffijtc/)@MTm^T=foS 

[0187] ZL(D^o\Z. FRAM5 2 ^MPU 5 1 00 

2:J^^-^^^yzyz^^^^} L\.X^m'^^Zi^\Z^ 

0. ^m^^xi.f)^^Mmu^^yi^=L:^=E^)^nm.-t 
[0188] ^tz. m 1 (^nmmmxmmx^tzmt^m 

1. 2C0S4T% VX'X'^m<D'T—9^^rviy 
zL^^S-e^^o ^^{C. mi^O^FRAMX^f-^^^r 
V v^c7)M^^A^L.rc^^. '(£ii(7)^ca^)tCfgttHgMP 
UfigiS-e/ci:;5^-:?/c7;>^*H?IIBm4, 5<7:)S*'e. igMTfg 

mmmfiUup\ji)mm.x^^o ^tz. MPuti. 
miimm\zi^^<%mLX. hx^vt^ay^yyvyzy:^. 

i)^^SL^'^UFRAM\t.^mX^U^^i)K mrlS^6<DJl* 

T, mu(oup\jx^. ^mx^^mu^-9^^ryiy 

3.>^^'J&}§«T€r^o SlTfB^7cOSST, MP 

l}(D(D'fzy^)VUt^^(Dy^X\Z^^^<X^^o 

[0189] (m 1 5 (ommmm) m 1 8 \t:^mmm 
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[0 19 0] coii^T.y'Ait, ^m<DmmmM^norc 

-5. 

[0191] :^nmmmt, ^¥sm<r)^^m»$&i&^m 

(FRAM) StvXt^AL S I (*l3S{Cj§®L;t«fiJT* 

[0 19 2] c:©J;^lC2|s:5!IB©FRAMSrJg«Ufc-> 10 

mmuf^mzmftsT^^fttf). ->xxals i ro^figTit 
[0193] (^16 (D^mmm) 0 1 9 «. 

[0 19 4] C<Dz^Xy^L.it, &aa5Hi»J!lJlS:ff -5 20 
•5. 

[0195] *^js}^^(i. :!^^m(D^mmimmm. 
(FRAM) ^mmmmh s I fHWzmmL-tim-csb 

■5. *:SISSJK^tCffl^ifcFRAM(DI¥iffl»imi«^JS}K 
[0 19 6] C(DJ:-5tc4:%H^cDF RAMS-fgfEbfcia 

[0 19 7] (^1 7 (Dmmmm) m2 o\-i, :^mm(n 

mi 7OT|^JS}^aifC«^*3;5 0i^-yi/nI^LS I^^-yT'O 

[0 19 8] ClW->X7^A(d:, Sfj:S^S}||»^fTPlS 
WLOia-y-yi/ms li. &P->*-yi7SI58 UC^tiSUfcF 
RAMS 2 t*. l^-5^>y:7'±tC?giEL.T«l«KSnrt,i 40 
^. 

[0 19 9] *3IMJ^ffi«. ^%m(DFRAMt:a>^-j 
Lfc«»JTfeS. 2|s:||JS}|^SIfCffll.»fcFRAM<7)PiHB«m 

KD^mj&mx'mmLitmoxsbK). cdTfi^ns-r 

•5. 

[0 2 0 0] FPD, FPGA. ^mmw<Dnmf3i^m 

U (Reconfigurable) ai^y^mxit. 

0. *^91<DFRAM«. WIESl. m2©JlST. i£ 50 
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mmx±^mitf)i^mx\ ^4, ms. hscdss-p. 
mmmti. mmmummizm^^x^^rzsb, m. 

[0 2 0 1] fd:*5. *IIJ6}^!i©a>?>y^nJ^L S I JC 
tJ^^Tfi. FRAMl®m»C$i:«6TfcatiL. 02 0 

[0 2 0 21 (mi Bommmm) 02 i «. *^§go5 

mi 8(D|ISS}^Sg.tC^*p^«^a>I:faL-^'->X7"A<3[) 

[0 2 0 3] Cro->X7"A«, ^a«)illSCfflSS?f^V 
irn^D-fe y-y- (MPUS,Df=l>hD-5 : Ji^TMP 
UiBSfg-r?)) 9 1 Ccr)MPU9 1 (Ct^M^tlT-*— 
:S'roA*«:ffc>;t*roA;'7^S9 2 MPU9 11CIII 

3t. z(D-^^mm9 3{zmm^tirzT>y'-r9 4t. 

MPU9 1 tCffiSgSn'i^S^C«i^Sr^^-r-5LCD«?» 
«*«3tg9 5t. MPU9 l{Z«iSS$n5'-5'©g3ti* 
fT-5FRAM9 6 tTS^^^figSnTVi-S. 
[0 2 0 4] j||§filg9 3tt^^«^^?-Cfflt.Jf,n-5S 

#■5. $e)tC. A;'3^§g9 2 tbTtt. /N>K^-y5^. 
+-A:^j. ^^A;*?. CCD^ffltifciB^A/j^TJ^iiffl 

[0 2 0 5] *5SHJ<0^{^^#:|B«^S 
(FRAM) <&S?^n>e3.-^->X7^AtCSmUfcC»J 
2|s:SIJS}^ffi(CfflUifcFRAMa)SiHB«miro* 

[0 2 0 6] C1(DJ;^(C. *%BJ«FRAM$'^«EUfe 

x^mi^ftmsimi. m2(Dmfi&T, ^^ugp*«{£s«[ 

T-:^^afb:o^'niiet?. m4. ms. mewssT. i^jm 

tcjgjtcT^^. *fc> mam? (Dm^x. v^':^^)v/-( 

N/OFF«)UXJp>Xfej$t». tJftjT. ei£5l5{C7S:t»ffi 

[0 2 0 7] a±(±. *M?^WFRAM«:ffltifcS-a-> 
X7^AWSI]SSJgli-C*^fc;5«. {^TfC. *5g?«C0FRA 

MtcM-r-5&aro5^;KJi?^icot.>Ti5i?^T^. 

[0 2 0 8] (m 1 9 ©USSJ^ffi) la 2 2 «. 
m 1 9 ©3^ jfiJgSifC«*5S F R AMOS2|i:1S^«>^-rt? 
«ffililK0-t:*4. fl9IHE2 JC:^UfcmitDj|JgJg^iS 

iSrHI 2 2 ig» 8 faicSIE Lfc 
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[0 2 0 9] ^^<DNANDm±)\^X^\tt. ir^l^coS^JSc 

[0 2 10] ^ri\zn\^i^m^\z^^^x\t. ^)v<omm 

l/n (n(iitm^MSc) {CiSMT^. n (^gc^&ii'^ L 
ir ; !M ^ m ^ 4^ ^ / ^ v- CO M H a - h $ n T V :k -5 

T. il^m^^^^2 2(Dct'5fC8(CUTfe, 1 6 i: L 

[0 2 11] it^i*ggiia:^ii^L./^p#<;)ra;s*i, SE^m 

X^'c^ONffilfL^^ 1 2 kQ. ffiti^Sta^ 1 k Q, 1 
<?55ilSmfls:^^/1i>5^<7)§a^3 0 f F,hLT^. 1^ 
S;tOcORC^5£ia:= 1 3 kX3 0 f = 0. 4ns. 4 
STl. 6ns, 8mT3. 2 n s T^^p a^^. 

s — l 0 n s "Cfe-SCch. 7=^— :$'SS^ji^»#PBl;5t2 0 
n s -3 0 n s ±I2(3DRC^^ 

[0 2 1.2] ^tz. mM^m^X^tL^^. #SS?-tr;K^)-tr 

^WRU(DmMti^^ ns — lOnsT. ir^U h^>>?^ 
<7)ONStn:fCcfc^RCP*SJS:J:0 lfrtfe«±:^^lr\'S, 

[0 2 13] *^ifSJ^fi(DJ:3JC8S^J^O^r-XT 

(1 8 FX 2 F) /8 = 4. 5F2 

(1 9 FX 2 F) /8 = 4. 7 5 F2 

[0 2 14] (^2 ^(r>%mm) 02 3H, *5gBJ<D 
^2 OOSJ^JF^^fC^^^^FRAMCDS^^S^^^-r^ 

[0 2 15] *IIJSJKIi(C;fel^T«. fl9IB0 2<7)4g^(C 
«^^t^o iS*?h^>>?;:^i5^(0-;^$:Di$^<y (Depl so 
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etion ) Vyyi>7s9. ft!i:&^E5^-f y (Enhancement 

[0 2 1 6] 2 -rPOSS? h ^ >>^X:$^ 

(1, BLfflWtD^'rycoas^h^>>^X^, p^^'jya 
-y i7 E y (OilSi h ^ > >?X i^' -C* S o 

[0 2 17] ^4>a)fi£lc(^;<^U'tr;!/ (Q 5, 

C f 5) ^ilS?'r^«^$:#;t^o WL02€r 

"H" "L" U^;i/tCTfrf. WRrfu^y^u^s^^ 
<D^^ "L" "H" V^MZ±.\i^. T^ct:. /B 

L ffld tc: o ;iC75^ ^ ilS^ h ^ > S^x O N 4^Sg {c 

0. Bl.m\Z'Df^ti^^m9ih'yyz^7.^(D—-j5\t.OF¥ 

[0 2 18] y:t-Jl'y'^y\^BLmf^^t^L. 
irM^m(DM^^OyayC^<D±i)U (QG. Cf 6) <D±i 
)lh^>z^:^l$^Q6^^T^y^^:/^^ZOFFiZUr). S 
N103 \tPL{Zi^3-hLXPl^^mm&X^0. SN 

100-'102 m±t>±i)Vh^>z^:^^(D>^3—h^Z^0m 

mffiTfe^Ti^, SN ioO'-'io2 (Df^nmzD nm-^v — 

^m<DO-^mWt:^m±T^h. SN103 {C**LT> S 

N 100-102 (DmiiLt^T:^^r). mm^mt)mm'^ti^o 
[0 2 19] z.(Dmmiit. ^mmi^^'ev 

-mr^'r^^^mzcy^^^X^. ffl«<ODRAM^0D;< 
^'JTtl. miCr^'T^^m^ (tRASmax) 
0 M s <hL^^$iJ^:^«*0, ffiS(^DRAM#OS;^cU :7 
V^y-yziMf^ (tREFmax : 64Mb'*y KDR AM 

\zm<x^nmt^^^. ip^, t ^ ^ t.wm 

t3> X^'yiJ^SriSi^^lCti, tRAS. tCEI¥<DX'^ 
^y i:7:^#-::?<-mfi^Vio I^2I5<d(eIS&T« 

[0 2 2 0] **SBJ^fiJC:|3tj-^FRAMCOfie3feFRA 

Mi:lt-cT*ae^7'j:^(.^(i, tS5}^<OF R AMU, ^1^^ 
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[0221] m2 4\tt. m2 3 (DiBi^mf^^nmr^rc 

zi>iS^i7 h^-VO^W-mm. (b) tl-iffiODhf-y hg|a> 

tiftj^t. D^-(':fm^^^)u^^>&.x (DC I) <D 10 

;t i6 CO V X ^ 7&^'ii»0 ^ n;rc .-Si^j^'S ^^c ^ . 

[0 2 2 2] 02 m2 3(D\Bi^m^^nm-r^rz 

h«|a>5^;7 h^trCO^ffia. . (b) «-«gc^tf^yh« 

[0 2 2 3] -^f^^lZ. 7:t--;U^^y KBLfC^fel^Tt^ 

(2 0 FX 2 F) /8 = 5 F2 

(2 1 F X 2 F) /8 = 5 . 2 5 F2 

[0 2 2 4] 89120 2 3 fC4sl.^T, U^^^<Dh^>i^ 30 
X^^ffll^^-TfC. 02 efC^Tcfc-pfC. Zi(Dh^>z^7. 

J^^bTt)S:l^o CCT, 02 6 (a) tiBSOffliJ^-7 
^-;H-' h^>vX3^{bU;t^€r^^b, 02 6 (b) 

[0 2 2 5] ^^d, 02 7 (a) \Z^'1r^O\Z. X h U 40 
2 7 (b) \Z^^^o\Z. BL5^-r =:>S^i9^LT*f 

T^^^zfV^>-J7s^t^Bi,y^ziym\z$>^'\i)i':fu 

X., B L^S75^'S<^i:^o COPa^gg^, 02 6, 02 7 

tRh^>>^x^^^fflv^^^j6gjK^tcc:nnsTtt^^o 50 
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[0 2 2 6 ] (^21 (D-mmmwd 0 2 s *^?^co 

^2 lOHjtefl^SgJC-Ktz^-SFRAMcDfiEHS^I^^r^rS 

to 

[0227] 028 (a) Jtt. ^-y>BL«^<£^ 

H9tB0 2 6D||j!lSll^Sg7!)^iSfflT#^o BL«. •fe;l/T 
l/-f^T'3S5(Cir>Xy>ys Atr?l^mL> cntCJ: 

Oii>xy>y;u-;i'^MlPbTt.i^o 

[0228] 028 (b) :7^-;i/^^y HBL«^ 

1/ (7) if e, T&^ilJ? U 1. ^:tr c i: fc J; 0 ^fe^ T 

[0 2 2 9] 02CO[HlgSfc*5l/^Tt). 2ir;^^ie^yh 
•X— ^'fCLT, BLffl'JfC "1" ( "0" ) "f—^^m 

/BLfflllCi^c^) "0" ( "1" ) ^-^^m<i:.0 
\Z'tfWi. 02 8 (b) cDcfc-pfC, pjMfCfi0 2 9 fCTK 
-rJ:^tC, >':^-;P5=''y hB;L^^^§B{Cll^T# 

CK^i^^, ir;i/'y"-1'X^Se^C^8 F2 75^^4 F2 (7) 
¥5i^fCT#^Ci::<i^e, SE5K<7) 1 h ^ >>?X^/ 1 

[0 2 3 0] 02 8 (c) VX. b'^y h^BL<h-fe>XT 

>ysAcoiggg<&NriMiJUTSSg-r^;6rffiT*0, 0 
2, 02 3c^K;^c^^SSJ^^.70^jlfflT#^o 
[0 2 3 1 ] (^2 2<7)|ISSff^@J 03 OH, 
^2 2(7D^«ajfF^,^(C^^^FRAM(7)aB§«^^^-r:/ 

D^yi^0T^^o cc^;5^^T^>, 02. m2 3<Dmmm 

[0 2 3 2] 030 (a) {r*5(/^T. 1 -^cT^ir^UT U-T 
>^n>yi5^B:C/-fe>XT>y:/n'y:i7ti, '7-K«l*r«J(c 
mfka:)'^':/'fay^\z^m'^n^. ^UT. :fe-tfy:/n 

07t«!>, COJ;-9;cC^J^^iJffiUT(.^^7:^^\ PL^ (1/2) 
V c c @^<7):^^-eti, U:7U»y >/:i/;tig^g(7)/::i6. 

-^^(c-tf:r:/D^y^^ii^L, fS1*$it^:^^Aft^M 
a.:^S;ii:(7)T, (1/2) V c c P L@^:;&*^T'fc, +5^tc 

[0 2 3 3] $bfl, 03 0 (b) (DJ:o^Z. (1/2) V 

(/BLl, BL 1) <7)b'*y h^cO^SVs stryj5^ 
^-vLT4s#. 'fe>xy>yKift^$i±> flti0:^^A<^ 
(1/2) Vc ctcyj^v--vLTfc#, -tr>X7>:/!ii 
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fc, ^MRtJ'^Ix'C^t. \fyhmtPL^^. (1/2) Vcc 

[0 2 3 4] *^|W|^fC. (1/2) Vc c PLH^cOig 
^—9<r>m^%^^'^tz\^tiZfh. (/BL, BL) 

yy-frnv^^"^^ i&cotiyM.^ (i/2) vc c (cyj^-v 
^x-^m^it^FLmmo^m-^x^h. \iy hf^^v c c 

[0 2 3 5] (ckOS¥H.i»f^itt0^) 'Alz. mtm2. 

m2 3. 028, igi29, ms ocommmmoymi^m 

mSl. m3 2. ^3 3^#B^LTi9WbT*5<o 

mn^^t. 1I2 3C0Q5, c { scD-fDi^mni^tim^ 
izmcxi^^^o ms 1. ms 2{t. (i/2)vccs^p 
Lo«^S:^u, m^o)W}i^t)m 3 it.m 3 2 x—^m 
r^^o gi3 3«o v-vc c PL«{4^l(i:;&SC:a)«-&^ 20 

[0 2 3 6] 13 3 1 fC^Dl^^Tti. f^;/h^/BL, BL 
^Vs s yj^^i'-S^lCLTiS^, WL02^ "H" 
"L" fCL, ir;H-^>>^X^Q5^0FF{c:bT, B 

soo^ **L" :<i^e> "H" fcb. ±:)i^^y hm^t^f^-r 

-So -r^i:. BL • PLP«T{'-(l/2) Vc ctDm&mf)^ 

BL, BL;OWss. V c c (Cii*i^n>5>o -E-LT> ir 
}V<Dnm^}2,^^^f3i-^n^. :Z<Dt^. /BL, BL$: 
Vs s, Vc c{CL;^^^-e. BSOO^^L; ( "L" \Z 30 
L) . WL02^±tf ( "H" fCL) , ■fe;Uh^>>^X^ 
QS^ONtcr-So Q S^^ONlC-r-Sxh, SKfi^iC, c 

[0 2 3 7] BSQQ^mCr^W:\tZ.tltWiriy. /BL 
tBL^zya-hLX {\/2) V c c \ZLXf)^^. :^(DY 

^y^^zrmmzm^. /bl. BL^ovfrf^o 

<i:LT, /BL^BL^V3-hit-rtC. iEf^/BL. 
BL^O V{-LTt>c]:l^L, z^b- h tO Vit^mm\Z 

[0 2 3 8) ^3 2<^C«JH, 03 1 <h-g5S?iO, /B 40 
L. BL^f/a-hLTT^^b, BSOO^Ki;. WL02^ 
±frf. QS^ONLTl^^o cnti, 03 1tSWLO2^ 
±tfC f 5CD^«S:'>3-hLTl^^;&^ 03 2-eti/ 
BL, BLCDva-htCcfcO, PL= (1/2) V c c . / 
BL. BL= (l/2)VccT, C f 5 (Dmi^<Dmitm^ 

m<Lxi^^^;§.^mu^o z.cDm-^. BsooooTtf, w 
L02(D±\ff(Dmmtmt>u^'^o ^to^m. /bl. bl^ 

itL^V s s {zmtLX^^^. 
[0 2 3 9] m3 3<Dmitt. P L^mSKDM^ifk-r. b' 
^yhH/BL. BLSrO VfCT'U^'^-v^UTiStiTA^ 50 
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€», WL02S:Ttf, BSOO€:±frf^<. Cl(Di:#, BL = 
PL=0 V<Z)fc«6, y'-:$^\tm^m^nf3,\^^. :k\Z. P 
Lmfe^O Vt^^^Vc c [r±tf>5<h. "1" x-^tl5i^ 
ffiSKLT, 83120174 (b) ff'B.^'i^^eC.^jC^ 

[0 2 4 0] "0" •t>X«lf^-e, bf^^hJI 

:6^'0 VtC^n^ii, C.^rjCH^n, D 
j^jZ^m^^o 'A^^X. FL^OV\,zT^f^t. "0" 

"T-^^tDAizi^mL. "1" 5^-t$^tiA.^jcM$n 

-So ^C7)^. BSOO^T^f, WL02^J:frf^<h, "0" 
^-^HD,^.<7)^ST, "1" 5^-:$^tiB.^J-^»L. 

BLS:v3-hLT7&^e» V s s tCM^tl^c 

[0241] 034. 03 5 {^^^BMCD^Ui^W:^^ ^ 
ibX\^^^o 03 4lc4D(/iT, Se5f^0 8 F2 ir;i-. JSE^h 

JtK^LTi'^^o 't:;u-9-'i'Xtlffico4 F2 ir;P 

^ti^xnyxTy-fWi^i&mx^^r^ib. ^v^^^ 

VZ^m^X^. l.t^^V^^^L.T^^LT.i^^'^^X^^. CI 

[0 2 4 21 y-rXfcMLTm3<h, 

mVyyVT.^ A F2 -tr;i^^:7:^-;i/^^> KB L^^Sctc 

-r^tCti. b^y h^^2g{tt"tltf^3^T#^C<h^*: 
%HJ^^,(i^^LTli^*^ (!NfM¥7 - 9 4 5 9 7^11: 

[0 2 4 3] NAND-t:;U^:7^— KB LtCf^ 

fcjd:. -zfuv ^m^u^m\\rt\,\sm^x^^z.^^i^ 

mm^\^mz^%\.X\^^^t^ «#ga¥7-7 3 6 6 6 
T^-trX(7D>';t-;l/T'^y KBLlC^Ott/cCi/^o cnt^, 

LT, ^Z-'r:k\z;z(Oy'-^^m^\h'^U\^^t.^-^f3^m 

m^t\^ti^x$>^o 

[0 2 4 4] 03 5ti, «e^R-<7)FRAM<h2^^HJ<i:^lt 

(1/2) Vc c(D@^yu- K:;^5S:t, ii^M^t^^^ib-::) 
'J'7U>y>^i®if^7!?^^gi/j:^o fi£^c;:>FR AMT 

ti, cnbcojaiiiiti^plH&T^o^^Co IP"^, :/i/-K<& 
0 v-vc c{c^i(ir'5;^iS:-e(i'j:7U'-/'>zLi&:^S(r 

T^^t;)^ -/U-K^ (1/2) Vc c fC@^*r^*5«Ttl 
'£^-r U 7 U a. o J^o 
[0 2 4 5] (^2 3<7)^JKfiJ^^J 03 6«, :^mM(D 



(22) 



^mW- 1 0-255483 



41 

[0 2 4 6] S3 6 (a) \t. ti V^^} yifm^ ^-^L 
(1/2) Vc cPL^rS:(^0 3 l(Di&f^«aj*j;0^aifcU 

[0 2 4 7] K/N^-r^'liVP "H" tC«*,, 10 

t*;/ hSSrVs s JCbT*5#, T^^^t"^ ^^tiV P S ^ 
Tfrf, EQL^Ttf. fc:-y h^$:0 VT:7n-7=-^ >^ 

<i:#. #Sah'^y h^ffljti, y^-y- H^DWL 0 ^ 
"L" 75^5) "H" {C±^f, C2(DtiyZf')>^\Z^K>. 

ti, DWLocoiitis (VDH) , c2(D^m^mmrr 20 

[0 2 4 8] ^<7)m, ySAN^T^i. SAP^±tf, 

$:Ttf. WL02^±tf^o EQL$:±frf^«t. / 

BL, BLfiS/3- h$tl, VP S^±frf^(h/BL. 

V-Vc clK»!i^rS:*Ct>jSfflT#^o 

[0249] 036 (b) (i. ia2<7)ir;i/'r. 2-tr;UT 
1 e^y hT^-i^^^isit-r'&^^^^b. ^co«^, 3?^^ 30 

[0 2 5 0] (^24 (Dmmmm) 0 3 s ti. ^^b/jo 
m 2 4 <Dnmmm\z%t)^¥ r Au^mm-r ^tz^^co^ 

7"FbT0i^p rj.^. m$Em2 scoD^^zfMRh'py-y 
x^^t. n\zoi^x$>^rcisbmm\^rch<DL^ui.. c 

[0251] 038 (a) 036 (a) i:— BSSJ^C 

0. /BL. BL^-ra^-rxuTd/z) Vc c tcr^ 
t^. <kKiiEmizmit^m^-r^rzsb\z. EQL^±tf 40 
fepfvBL (= (1/2) vcc) mmzLx^^^. cinti 

C^J;ttf, ms 2(DW}i^(r>J:olz. /BL, BL^-frr^ 
-rXLTC f 5(7)ft^iS^[5l®{ifCT^i^^. iJ-/7|?T 
PL=/BL, BL7:i^e-rtlAc«'&, #fSS^^c^)nX7Ji^' 

[0 2 5 2 ] CK^^^COI^iMffilf'P^, 03 9(C^-ro E 
QL^±tfT> /BL, BL<&>/3-hLT. BSOO^ 

Ttf, wL02^±tf, :;i^(cvp s^±tf'&Sfric, eql 

^T^f^o f<Si^. EQL^TW^<D^t. VBLtVss 
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[0 2 5 3] @3 8 (b) (1. I^«IC0 3 6 (b) (CV 
B LIlI8S^#JjpL/z«»l*^i-o 

[0 2 5 4] (^2 5C0*JSJ^Si) 04 Oil, 
^2 5O^jffiJgfi8fCfi^*DSFRAM&SiHJ-r^fc«&C0fe 

*LTOi^o ?i43, 93120 2 3 (DD^-r7'ilSih^>>? 

[0255] 040 (a) \tt. 036 (a) (D^^^tt 
^i.X^^-'^)\^:^^0)^mt^^. 04 0 (a) 

\^xy^—\i)]^<Dmi^<D^^rj:^„ 

[0 2 5 6] 04 0 (a) <oy^—±)immt. 02 3 
<Dy:t—)l^^y HBL<S^<7)p<^Uir;KZ)®3?US^»SgScSr 

^O^^aJfgT, 04 1CODBSO<7) (X) COlft^Tti. h9iB 
0174 (b) fC43l/iT, 7.i$'>HA*>r*JiD.«{CfiCS 
LTl^^o 04 1 'TrWL027^^T;ii^'O. B S0075^*±75^*O . 

:^;&^VBLtC^^ai$n>2)<h|5lP#fC, DWL;^^' 
Tf)^r). DBS Ot)^±f}^^t. y^—tUVy^—^^^BL 

BS00^KL;> WL02<&±frf^fcMLT;5^^. /BL. 
BL«5>3-"h, /BL = BL Vs s 'vSI^^-To Z.<D 
t^. y^-- tr;uy— KDN(iO V<h>iO. 017 4 

(b) (^C.«SfC<^o ^(^^. DBSO$:Ttf. DWL 
^±^f^h. TtCDDj^Jzm^o 

[0 2 5 7] ^fz. ii^<D-tr;i/OPLJiO V'-Vc cffi 

-^mmzm^Lxm^^^(D/)i^\^K 
[0 2 5 8] ^nmmmxcD. gg^ttjummip s • - 
Ft' huo. "0" ^mm» 

=¥^/^iy^<o^m^ i^)l(DP s) =y^— fe;i/C7) (P 
s' -Pr* ) \Zfji^^o\Z:k^<Tn\ft<k^K ^fz. 

3^^— fe;i/PL' (Dme^: {\/2)v c c^omist>\zmm 
:5^7&^*»#i^i^nT(.i;tJ^^. i$^^-ir;HB(iti " i '* {zfj, 

[0 2 5 9] y^—- fe^l/^i. ■tr;l/r U-f |^<7)<^:Oii;U^ 

:z(Dmm^&^-f^rzib. 04i<^dbso 

(D "H" mmiE^ (Y) (Dcfc^tCT^f^i:, "0" t'- 
^-fe^Uic-J^fttlL-ey^— lr;U#JC0BL;?5^'Vc c fCTioT 
fc, 5^^-- lr;i^/-HDN(iDBSO«JEE-V ttr^j: 
0. DBS OSEE-V t <=PL' (Dct^tCPL' 

fc, DBSOSfi^ (X) (Dci;'3{CL;^ci^^^>, PL' 

=vcciK^iti, 't<Dmm±\ffxh. i^m^m'ttrmm 
ti^'P^K ^fz (z) (Dj^viz. y^-- t;u^^tBL 
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-SDBSO«:T^f, /BL, B Li!)^ 0 V {ZTfi^-D 
T^6, ^o-m. DBS 0*±^f Tiff ^<i:, ^MK 

[0 2 6 01 ii£3fe<7)l-fe;H-^>>?X37<>: 1 

(T.Sumi et al..l994 IEEE International Solid- 
State Circuit Conference Digest of Technical Pape 

r. pp, 268-269, Feb. 1994^) *®c)T(.^fc7:^>\ *llj5Sfl^ 

[0 2 6 1 ] 04 0 (b) ift. 04 0 (a) (DmM.^s^ 
mStT^mT$>^o S4 0 (a) T'fr^. S*?Lfc^^'J 

[0 2 6 2] 04 0 (b) ^^z-iDrnm^^m^i-r^o m 
04 0 (b) (Dj:o{z. m'^(D'\i)i^tmcy^- 

mt. 04 0 (a) <h> S^y^-'7-K«l75i^*^*?'5;t' 

[0 2 6 3] 04 0 (a) (b) (D^^—^JV^Uy^ 30 
(0:^a*y^iitR I-^>>^X^{^. 0 3 7 

fB±«BSL.TliS;5i^ ll[S«CJSWfB0 2 6 , 02 7fC^ 
-Tcfc^tC. h^>>?X^^J^^L7^ci:<T^av^o 04 2 

[0 2 6 4] z,(D^o\z. y^-^Dv^m.mi^m.'t^m 

(Dm^^. 04 3{C5K-ro 04 3 t)Vmn^ (N) 
tC^c^T'S) "1" "f-^^XS "0" (7)^^(0-tr;U5^-^5^^ 

U;t«^<h> Mt>St.iWL (N) ^ilS;iUfc«-&<&^ 
[0 2 6 5] i^^^^-t^JVCD^"^. *' 1 " "T—^L " 0 *' 5=" 

-r^'cT^fi^Mti, jfi(/^ir;i/JrW:^T, ffl^J-fe;UF^oDy- 

.^T&^o cnti, X5'>KA'<43(C (l/2)VcidfCfe 
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[0 2 6 6] y^-— ti;l^t)0 4 0 (b) . 04 2tC^-r 
(04^Dc ell) ffl{C^j|^C;j^S^#;^/-fe>XT> 

<g^iJcf ^^^t), cc^P-1^<&:^flB-r^;fca6{c, 03 6 
(a) ^T^UT^^. -tr>XT>:/f^cD:^^>yj >^ 

6 (a) (ODWLO, DWL 1 c^®i|i«lE$:S*?-fc:;K7) 

m.mikm^(D&.m.\zm\:^xi^A,x^^\.^^ 

0V'-Vdd(7)PL®[l&;&S:-C{l!R!^b;a:in cnJI, 
x:^> KAWP#{ccne>coy— K«o vfcyu^Y->^ 

[0 2 6 8] 2 6 c7)^JSJ^S|) 04 4 (a) 2^ 
U<^«lElSS^^r0T^^o 04 4 (b) fi> 04 4 

(a) o:>n.mwm<Dm^m^^'rmwi&mmx^^. 

[0 2 6 9] 04 4 (a) tC4Dl.iT. (/B 
L, BL) 00^^-- tr;^^^ffibT(.i^o 0iJxt^, WL 
2 <hBS 0;5^'jl5?$nT, /B\^m\Z-^)V^'-'9tm^ 
ffi^n^^-g-^, DBS O^hDWL 27&«il«?$n. DW 

L 2\zi^m^n^y^-^z)v<D^mmw^\n^^ym^ 

;&^'BLfi9tC^^ai$n^L, ^ix.tfWL 2 chBS iT^itil 

K^nx, BLfflij{c-ir;u^-i$^;j?^'^^ttj^n>5i^€rn. 

DBS 1 iiDWL 2;5tatR^n. DWL 2 tCfigjgg^tl^ 
y ^ -ir ;i.<^ ^ ^ A rS' ff B L fiO (CS!,;?*^ 

[0 2 7 0] 04 4 (b) cDct-5^j:M^ttSL.:*iC:T«, 
04 0 (b) T^brcJz-^tC. y^—\LM-X'^\Z **0" 

— fe;KD^iS««s:+-V/^->5^^a«. -IrJKT) "1" 5"- 

5^ (= P r 4- P s ) h " 0 " 5=^—:$^ (= P s - P r ) <J) 
^mmPs. Ly^-'tlJVcD CPs' -Ft' ) m^ii 

mL<rji^^o{z. iii^-tr;KDi. 5{s-3fgejg im 
0 (b) <D:^^o:>^^x{t. y^-±)i^(D^immi^^^ 

hm:^\^\ZW\fi'r) £^g7&^**-:)Jt7!)^ 04 4 

(a) (Om^^m^^^^i. y^-ir;U^*WLfc^> -tr 

^f-r^zw^mit^^^/^i^ymm^i^^Kx^^o 
[0271] 045 044 (Dmrnm^^nm-T^ v 

^y^Vmo^^l^^^-t. 04 5 (a) fijl^-t:;H/'i'7 
C^h^^L. 04 5 (b) \Xy^—^)V(r>^)VV-{yO 
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F2 tZMLX. 3F2 ST;»C^<LOO. yNLf^mm^ 

F2 3 F2 <D&M(OmiZ:S^S.—t)l<D^mm<^^r 
/'?->5'B«&^^-C#S. ae-^T, 04 5 (c) (d) 

"1" . "0" 7'-^'<D*KffilcjtoT<SC:i:*i 

[0 2 7 2] ;5:*5, ^5— tr;KOM*^ffibmfitti. 

[0 2 7 3] StrlB03 5 (b) (C^t-J;^tC. ^ 

■t;p h ^ > :$'-y-'f X*iiS-t;i/ 1 |S| i; < la^g-rs c 
ifCiO. 0 4 3tc^L.fcJ:5i^c. "1", "0" iz:;|^ 

[0 2 7 4] (^27 a:>^mmm.) 0 4 e *:%HJ<75 

[0 2 7 5] :^mmmmM. ms e (a) . m4 0 
(a) (b) llWiagSji^e), EQL?^©(n]SS:£|^{,iZ::J^ 
-&<£^-r. c:n«, 03 1^T. XBL. BL^^-fn 30 

7 -rxii-r iriasvps<&jijf. vs stcsst-rci^ 

[0 2 7 6] (m 2 8 WHigJgffi) 7H, 

[0 2 7 7] ^njgjg^tciJtiTfj, ^-rnmvc 

S. -tffim. -fU-hn^iOYfi^c, (l/2)VcctC± 

«;^BS«0 VWiSTfeS, -e-roS. iiS05;>c^r'J-fe 

[0 2 7 8] miS5£^TtfBf«. /t'7-OF F U-t-;/ h 
m^tZJzK), VccdSVccmin (V c c <3DT®) J; 
•5T*i-5<h. ^tWamaSOFFfi^lCJcO. PLS-OV 
(Cf-So BL*JOVSc^^tt. B S;5^0 VTSntf. 
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[0 2 7 9] (^2 9(Dmmmm) m4 8it, ^%m<D 
iiw^isjeiifi, masoN/oFFwasuti^jn^:^ 

©» tRA-f 7X V B B SBianr Sig^OD^ISeiS LTH 
[0 2 8 0] ?l£3|5FRAMfC*5l>Tfi. (l/2)Vdd@ 

' 0 v3&^e,vdd*-c=fEi!i-r-syu'-hiBt!i;^iCic*5i'iT 

"1" 7'-:S't)mm^tl^mmii^$>C, UmpRAU-C 

iJ' > HAW tf" fc-t;i.T K CDS^A-'T TX V B B ^ft 
(=-VB) ICLTfc, 5t^ffi#::1--v/t>'^d{. -tr;n- 

[0 2 8 i> dtiicto. 1) mmmi^-tJi^'^aLjum 

A^mUar^. 2) -VBA'-fTXT. •fc:;Ph^>>fXiS' 

<gigA^5Jtgt;^CS. 3) 3g^^J-gBtWJE*«f6j±t--5, m<r) 
x4:^75«K8f#tfl3fe-5. VBBEPtnj(D:J''r5>yt)ia4 SIC 

>''?->^ ^ -> 3 - M^TtS^ ^ . V B B S^Tlf *a«-fe;Hf 
«^^^ti;itVi<, HiSOFFStfe. WL^Ttf-SS^Jc. 
V B B S: 0 VtcM-e-tiPalliTtclrJ. 

[0 2 8 2] (m 3 0 (ommmm) 049 «. *%b^cd 

SS0T*O. ^^:'J-ir;i'Cr)8-fe;i'5j'03^^ffi|5iK>&5^LT 

[0 2 8 3] ^nmrnm^: m^mz\m^m2<r)mm. 

X^^D (Depletion ) :$"fytcU, 

«liSOFFB#^l,itJX:$'>K/N''fBt. "7- 

FF^It-S. 

[0 2 8 4] ^m:mmm(DSimtt. muz. x^>]</^ 

-f - K 0 V CD 75: «6 . -7 - H ^ 'J - 75iF«m iCTi 
•5. lijliOFFef)fe-t:JH-7>>'X:J'(a^{CON05fc«<) 
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[0 2 8 5] ^<Dm> \^^^m^m<mz-r^ct\zj: 
0. WL, Bsmmm^-vpti' -vcct-r-st. 

[0 2 8 6] (ms 1 (D^mmm) ^5 0 it, :^%m<D 
to 2 8 7] :^nmmmi, fflriHE2 3 0D-t;i'h7>v' 

XrJ'^D (Depletion ) ^'-fT^JCU, L^O^MSlE^ft m 
FF$-yr-5. 

[0 2 8 8] **JSJ^SI<OgRlftt. ma 0<D*iS}^Sgt 

isj^tc. '7-\^m.*j-i^ti^mm',zfiirj.\,K t^/n'-tx® 

[0 2 8 9] ^eiC. 04 9. HSOlCiiliT, SiHO 

FF^fe. mmoNm<n$m^m'b-t)i'h^>i^7.-$'^i 20 

75«afc-pT*j. ctxizjiom^-r^iRmmmzj:^, m 
mnw=^^'/-^'>^Ni<r>mis:m(D^±iz^^^jy hx^- 

tt>. mm-t )i(Dmmz^^^±^m.t) y-^ij >^m<Dy 

#•5. 05 1tt. CWiftf^flSIS^-r. 30 

[0 2 9 0] 3 2 (Dnmmm) 0 5 2 ~e 5 5 

^BJ«»3 2(D3ligJg^SriftB^-r-5fcJ6cOt)(7)T. 
^ ^: U Stiff ro«»J L T t» S . 
[0 2 9 1] 135 2 (a) «. f-y h^BLtMS^h^ 

ia3<DJ;5<C^^^f-;/ h«n>^'^ h^JgfiR-e-rtC. — 

[0 2 9 2] 05 2 (b) ^^jlS^^^i'/lv^'Sry 
[0 2 9 3] 05 3 (c) (d) f4^ljim*+-v/-?->5' 
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[0 2 9 4] 05 4 (e) «, -feJU/- h'Sr t'>y h8lB 
^. 05 4 (f) (e) tl^UT, 

izumm^ms^L, zi>i$'i7h-!t--)\^m0iimiz±^mm 

«rJ^BKl^TlJ«. 05 4 (e) tCSt-TJt^fC. !SS?««: 
[0 2 9 5] 05 5 (g) «^*T-i:'>L.S^cO, i'® 

<owzmm-ii)uy- \^m±^±mmm-rrmii^i^x^^^, 

c:a5«^, l?ffilHlgSWfc2:3©3il^m=^^/i->^'^ia 

ii^mmi*^m<D?f.{zmf^-rtnij^< , f^oat»fij*7&ife 

[0 2 9 6] 05 5 (h) ( i ) ti, :5'g5»cO 

R.Z>'Tg8SMSr*bTt^-S>„ 05 5 (h) T i ^Ji 

m (S r B i TaO) cDgB£^=£f^O. $e.JC±gB«fiB 
{CP tB^$:J|^fi!cbfcfi«JS:*f , 05 5 (i) tt. Tig 
±tcTSB«M<hUT©P tSi^J^figb. ^-C0±tc5il5im 
(P b Z r T i O) CDJg^^i£;fPO. $6tC±gB« 

[0 2 9 7] ±gB«^lC«, -ecDitCfflO^Jg^S 1 m 

)i^£«^lxTt)ckVi. m^\,t. 05 4 (e) i?CD-fe;^y 
— HcD 2 m<D-:r^ ifitifi ij s i mx, -t-WifCT 1 P t 

p i^mfS.iyX\,^^. ^tc, ^co±izA\mm^m0.v 

TfcJ:V», •?-Wfl&-t;K7)«gt l^T. I r, I r O2 ^ 

[0 2 9 8] SZt. 05 4 (e) ©^}]^tbT> l£»g 
±iZ. S i ■T'^i^S^J^fiRb, -5-©±t:. T i mXT I N 

Sl^. ^/t. 3^^®#:S^i:UT. B a S r T i O^T'SI 
^LTfeSl^i. BaSrTi05S«. B a J: 0 S r W& 

^ig|«f*:=*^^A->^CO«Si: bT. S r R uO^ffl^i 

u. Ru0^ro®^i&fflt^Tt>^Vi„ ±g5m^SJ^^fi^, 
T i O2 flM/S i O2 liS:}gfi)t-rn«. -E-O^WHMtc 

{*^-V/1->^7}i^)5)c«. XA-y^'fe CVD 

ii. MOC VD^£®^i•rn^£:ffl^lT^)S.^>« 

[0 2 9 9] (^ 3 3 WSIJSJ^^.) 0 5 6 tt, 
^3 3C0|SJgJ^|glC«*3^FRAM<D;*^:iJ-fe;UgBfilfi!c 
^5^-r8lr®0TS)-5. 

[0 3 0 0] ^-\'/N-->^«Tam(SSNa&aC^il«^1s: 
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\z^o^±{^ui^^o zLCDtzisb. ±,tz(o^oum^^^^ 
[0 3 0 1] ^(O'mmmm) igi5 7«, lo 

^ 3 4 (DllMJ^fiitZ^^ F R A M(0 ^ U -fe ;i^SB«tJSc 
U, (b) \t (a) <7)A-A' g|5^i^T^o;^c'7- F^:;^ 

[0 3 0 2] ^^nzy-^ayTw^mmst^ Bi^mcDmz 

[0 3 0 3] (^3 5(D^;^^^,^) 05 8^1, ^^m<D 20 
^3 5C7)|ISSJ^^tC«S^D§FRAMCD>C^:iJ-fe;i.8K«tJ5£ 

(SN) ^fffiP^fcij^i^s:^, ^i^SNr«1(c:3S 
[0 3 0 4] ^'m&mm(oi^m\t.. mi\z. ±g^. tsb 

ir ;u ^ Jt '^T y u - h tt<gi p L ^ S'J f c -r ^ it^S 
^j:<?^0, 3X h^U^;/ h75^**^o m2(C, ±gBliS<& 30 

[0 3 0 5] ^4(::, ^^m^M<7)«g^Bf*:^:9^ti, 

^m^mm\^mm\z^m.ti\,^. HiiP^iEM^-dr^t, 

[0 3 0 6] CcO^^tS, ■t:;U-9--rX75^'a»tbTl/^o 
fc^^, C«J;tti^fflfcC0. 2 5 /zm(7) 2 5 6Mt:^> h F 

RAMffiig^Tfc, ^mm.^mmfi^2 5 0 nmmmx$> 

^plHgtt75^*0, :i(7)i^^SNrBlc^SE@i^0. 2 5 Mm 

[0 3 0 7] i§i5 9ts, ^mmmm(Dmm\^^tmm so 
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^To ccocfc-ptc, sN±\z^mmi^mFR^m^iyX 

[0 3 0 8] 3 6 0 6 0 (1, 

113 6(D^m^mAZ^^tD^FRAM<D:A^^J±:)U^m^ 

BLj^^^tc, ^mmi*^mFRRzsmmsN^mm\^:ft 
m-^^^-To ccDm-^. Bhmfumiz^^f^sNmmiz 

[0 3 0 9] ;^ci:43. MS 7 (D^mmi^^V/^zy^m<DAL 

t^m^Si^. ass. 5 9. 6 0 (DmMm^<D^mMi^^ 
[0310] (^37 (D^mmm) me ^^b^cd 

^3 7(D^mmmitZmt)^FRAM0);^'e^Jii)]^^m^ 

^^'rmmmx$>^. 

[0311] m^m 3 m<D-\i)mmxiit. 4 f2 
mf&T^t. ^mm^^^/^i^i^^^mrciffxm^ni'r^ 

F2ir;l/-rti2 F2 -^3 F2 J,ZU^(Di,ZM\^X. 

mrzo<D^mmf)m^mms^.^^&'orzo 

[0 3 12] z:(Omm^:i.m6 1\Z^^^3^Z. ^Jx.«4 

mcD^^/^i^^mmm^mi^^^z.t^z^^om^'r^ciL 

[0 3 1 3] ■tr;us^j(7)^^y— K (-fe:;H- ^>>?X37 
(^y-x- \zmi. m3)ia<^«ffi^-^;^j: 

KJI^-r-s-^rcoy- Ktcm2llg(7)«>ti^-::)7i^\ 
ffi:*(Dy-K{c:m4B@cDm<S<£:-::?)ii:<ro ^LT. ^ 

1. w,3m^Lm2mm<Dnmm\z'^mmw^^rnzy^ 
m^mm.v. •^^\zw,3m^hmAmm(D'm.mT^\z^m 

[0 3 14] ^ 3 Bgci:^ 4 ll@ comSPpICO^ 

3@@<hS2S@(7)®11PB^(0?i§Sm*H^tl3 F2 5i^l^± 
fCff^^r'5>C<i:;!>^T^^o SEoT. 4 F2 -tr;KC=bt6j^ 
^"T, 3 F2 iJ^c7):^^i'/>?'>:$^B!ffi^iKCCc?:?;>^T€. 

5^l5imf*:IKtf;5^0T'^j:<, ^5 7(C:^-rcfc^f3, $e>{c 

yLm\:\.x. '\^)v^m^m<z,tLf)^x^^. 

[0315] ^tz. 062 tl, **JgJKffi<D^JgflfiJTfc 
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[0 3 16] (^3 s<Dmmmm) me sii, :^%m(D 

[03171063 (a) \ZfF:^J:o\Z. ^S§S^*4^V 
Cti\Z. 4:i^(DM1R:/Uy^m (BS00--BS03) T$fJ 

yc^<^-mtyu-b (PL) mm^ztm't^o ho- lo 
mt. }cy h^&BL\zt^^^^'r^<Dx$>^:^^. ir;i/ (qs 

0, C30) ^^t^mi<D±JVZfUy^t. (Q31, 
C31) ^^tsm2±)U':ray^(Dhv-t^\.t. ^Scot: 
yhn (/BL) IZt^m^tls (Q32, C32) 

tPm3(7)-lr;i/:/P*y^:7<5:. (Q33, C33) ^^tr^ 

4o-fe;wyn^^i;7(0'fo'3— Stl, ^m(D\£yhm (B 
L) tcsigg^n-So 

[0 3 18] miR-i/uy^ h^>z^x^itt. me 3 

h^>>^X^CC>lfli. MT^-g) h^>>?X^^CO 20 
Smt^U^i^it^o 47^(Dm^yuyC^m (BSOO- 
BS03) CO|gl-m4 

^o\zf^^^ 
[0 3 19] «»J;^«. 06 3 (b) <0^^ 
h\Z^-^^'D\Z. B SOOCO^H i g h ^^;^tC-r^(h, 

ti, -tr;!/ (Q30, C30) (D^m^-^n. '^)\/^—^ti^/ 30 

BLtc^^tti^n, 'B'Lm\z\tm^\&^tvf^^—)v^ 
V v\iv vum^tm^x^^. SEoT, m^m2 3 1 

:/|a51B'J(7)-fe;l/TU-rT*fflT#^C<h (Shared SA) J: 

[0 3 2 0] :*:^ffifl^^T(iC:n^C05c4m{Clt'K, 

^ j^xtmwLx^^. ^^\zmtz.mmii\^x. ir> 

XT>ye^y 5^=^0 2 3tCl:fc-<$^{c2fS{C^?PT#, 

[0 3 2 1 ] -^fL. H9IB1I2 8 (c) (7)ct5{r. -fe>X 
7>y^l*IS:<^t:^y h^T^^^rnti, ■tr>XT>y|gc 

niSoTt). BLb'-y^^ttMsiT^-r, ^^\zmzv^(n 

BLS:mt"^fe:^Si4^#5o 02 8 (c) <i:03O 50 
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(b) ^ja^^S'*:)i^n«> ir>XT>:/*#tfflbT. 

tPfficDil^ U^ct.^ B L fc-fe;PT'-^ ^S^S /j: < t* ^ d i: 

tbutatc, mi\LvVuo:^^. \±vvm^mz^ (b) 

0, Ti:7irxiiS<^i£{i:^«<o cnti^fLT, 06 3 
<7);^Stl c <D 7 ^ ir X >f ;5^'7S: (/io 

[0 3 2 2] (^3 9a)SljSfiJ^ffi) 06 4ti. *:^H^CD 

^T^ffidlgSS (a) t.^^^y^m (b) -c*^c 

[0 3 2 3] 06 3 t^mtmm.ms^m\im\:.x. 

2<@<i:, ATft-S h^>vX^^2<@S&^i±^c:<i:tC 

[0 3 2 4] ;>^^'J'ir;i/51S^P#fl. d CO 4 *c7)igS^7^P 
^y^^ (BSOO— BS03) C0F^2*^H i g h 

y^(D^m9iX^^J:z>^zy3i^. ip-fe, BS02, BS03 

co2::>c^-tr;U:/U'>r^;0^>^iia^. BSOO. BS01T#2 

[0 3 2 5] (^4 OcO^SSff^M) He 5(1, ^^e^O 

^4 o(Dnmmmz^.to^FRAM(D>^^v±:j\^mf&^ 
TskT^mm^m (a) t^j^-r ^>:j?^0 (b) x$>^. 
[0 3 2 6] 06 4 LmmfSiRzsmmm^cx. 

^^^o mmtme 4 Lmcx. ^'eoiiJim^^^iit. c 

<D4:^(Dm9iyay^^ (BS00-'BS03) <Dp^2:^^ 
H i g h mi--'^4(D't)\^yUy^(0[^l 

m(Dii)\^^ay^(D^miRx^^<koi,zr^^o 

[0 3 2 7] fiPi^, BS02, B S03CD<!:'fee>;5^^S*?U 

±C0 2r:><D-ti)VyuyC^^\ TC0 2^<D±:)Vyuy 
^fi^^mzS. BSOO. BS{^\x^2r::><o'^)V:/uy^(D 

n(r>\^^mz<o BS02, Bs\iZ(D^*—h^m(Di&m. 
ti-y h^^aco{g;j)S, as^:rp'yi^ h^>>;x^cD;^— 
[0 3 2 8] (^4 1 (D'^mmm) 0 6 6 ti. 2fs:%B^(D 
^4 1 CO^3!fSJ^Iltc:^^^-5)FRAMC0>C^iJ-fe;i/«l«€: 
^T^ffilHlS&0 (a) <h:$'-<^>^0 (b) X$>^. 

[0 3 2 9] tr;ufcir;KDil^m$ripi/ftt{cL 

i:bT(i. '^J;tt^06 6 (b) \Z^-r^o\Z^ >^^:U-lr 
;i/ (Q30, C30) ii;i'5='-:5'tl/BLtCSg^ttS 
^n-So Cl(7)<b^feJP#tC. DBSOO^±^f, DWL^T 
fe;i/T^— i$^t)Reference BLTfe^ (B 

L) \zm^^^n^5^»x$>^o mmw\mt,mmm4i 
[0 3 3 0] {w,4 2(Dmmmm) me 7\^. ^^mco 
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Tik^mmmi&m (a) t^^^>^m (b) t*^o 

[0331] S67td:ia63 c^SIM^SgcD, — lr;i/ 

Iftf^chbXfi. 0?iJAti. 06 7 (b) iz^-TJ^o^z. ^ 
^U-fe;P (Q30, C30) mSim. t)l^-i$^\t/BL\Z 
Sl^fcB^n^o COt#|5|9#{C, DBS02S:±tf, DW 
L*Ttf-5t, fe;P7^-:$'^>Reference BLT* 

^ (BL) JCg^<5?^-ffi$n^5^ttT'*^o i¥jffll(jf^ti. Bff 10 

[0 3 3 2] rciT. me sizme 7 (D^mmmo^y^ 
—i^ji^m^m^mmLrzm^^Tjk'to m4o (b) , 

^^To iii4o (b) , m4 2Lmm<Dm^f)^$>^o 
[0 3 3 3] (m4 3<D^mmm) mio^t. *^^m(D 

m4 3(DmmwmAZW>i0^FRAU(D^=E:^J±:Jm^^ 

^-rmmm^m (a) ti^^^>ym (b) t^^o 20 
[0 3 3 4] mi oitt^me 3<Dnmmm<D. ;x^'j-tr;u 

^^^To iftf^^LTti. 07 0 (b) fc^Tck-Slc, 

[0 3 3 5] *^JS8fl^li«0 6 3<D^*(C»PX, 0 4 
9, 50i:l^<^tC. 1) hVN^-T't'COWL 

/cti^. y<xtc^<. ^s/^ctmi^oFFtc^i^. 4) a 
jgoFFP#, xyy\^n^nmz. mft^mz^^^jyv 

[0 3 3 6] (m4 4a)mmmm) m? u^, *:^b^co 
m 4 4 (Dnmmmf.z&^t>^ f r am<d ^ u -tr^nsfiK^ 

^ri^WlHlS&S (a) t^-<^>ym (b) T^^o 
[0 3 3 7 ] 07 1 tS06 4(^^ffiff^SicD, ^^^Uir^U 

h^>>^;^^jcDepietion mhy>z^x^^mmvrzm 

^^Tfk-r. **SS?^«8fi. 06 4c^gS*tcJpA. 04 

mm/)^r^<u^. 2) x^>HAWNFtcig®jE75mn;^ 

nfcCl.^, 3) y<XtC^<, ^lC75:mz!SOFF{c3il.i, 
4) maiOFFB#, X^>KA<B#*{C. &W^fC<J:^ 

[0 3 3 8] {m4 3(D^mBm) 07 2«. :$imM(D 
^4 5a)||j6Sfl^^JC«toSFRAM</)pt^:U-fe;i/*«fi!cS: 

^rmmm^m (a) i::$'^^>^0 (b) t^^o 
[0 3 3 9] 07 2(^0 6 5<7:)$l35Sff^Sg<D, /^'j-tr;u 
h ^ > 5^ {cDeple t ion SI h ^ >'>'X SrSffl L Ac:« 
^Sr^-To *^SajKaiJS0 6 5<D«!l*(C»UA, 04 9. 50 
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^^fji<t^^. 2) 7.i^>\'/'<^m\>zMnf£f)^^im^riu 

Vi. 3) y<X(c5S<, ^S;^ciiilSOFF(c^ii, 4) 
[0 3 4 0] ^(D5cam75i^*#e>n'5o 

[0 3 4 1] (^4 6(0^:^J^M) 0 7 3«, :?^mM<D 

^-r^flEiHigs0 (a) ty^^yym (b) t&^o 

[0 3 4 2] 07 3H06 6<0^Jgig^<0. ;<^:Uir;U 

[0 3 4 3] **SSfl^^J^0 6 6<D5a^tCjP^, 0 4 
9, 5 0t|^«6fc\ 1) X^^> KA-^^'CDWL U-:57CD 

mmr^a < 2 ) > m\z^im&:^^mn'^n 

U^K 3) y'i'Xtc5^<, Tlc:^j:maiOFFtc5S(/^, 

3) saioFFNf. x^yi^n-cmmz. nmmizjz^ 

[0 3 44] (^47 (ommm^ 0 7 4 -^^^m 
m4 1 (nnm^m.\z%t^^FRA\A(D:^=^^}'^)vm^^ 
frc^mmm'&m (a) t.y^^yym (b) 

[0 3 4 5] cnfi, mei(0'm{mm^(o:/^^'^}'^)vv 

^>>?Xi5^{cDepletion ^ h ^ >>^X^ L/t^-^ 
^^tC. ir;i/h^>v^X5^t>Depletion 

[0 3 4 6] *:Slj5gffm(i0 6 7 <^)xS*tC*PX., 0 4 
9, 5 0<h(^<ll«C. 1) XiJ' > HA-r ff^CDWL U—i775t 
P«11i;^j:<^cC^c 2) X:$^>K/\''YPftCiS®m;:»^MP$n 
/^Jii.^o 3) J^X\Z^^<. 'T-^mx.mM.OFF\Z^\^^. 

4) mi^OFFP#, x5^>KAWfl#*fc, iS:S*^(Cci:-& 
[0 3 4 7] (II 4 8 (Dmmj^m) 0 7 5 tl, ^I^HJcO 

m4 8 cDHSSJ^SitC^^-^ F R AM<0;<^ U ir^l^gB^^ 

^^-r5pffi0 (b) tmmm (a) t^^o cnji, 
mm^miizittme 3{zMJt-r^o 
[0 3 4 8] 4^<Dm9lyuy^m^y-hm^^xm^^ 
^nx^D. 4mm.m(DmtRh^>i^7.y\t. 4m^3 
® D h ^ > V X 5^ j^fiKffl <D < :t > a A V X ^ 
m^^X^yi->f^A'r^Z.t\ZJ^D. Depletion^ h^> 

(D2iS\zi^m\zmm^tiX\^^^zitf)^^i^^^o 
[0 3 4 9] (^49 (D'^mmm) 0 7 e ts. ^^mco 
^4 9 <Dnm^m\z%t)^ fram<o^=^^) -tji^Huts^ 

^^■r¥S0 (b) t»rffi0 (a) T»-5o Cin«, I? 
mm^m\Z\'X. 06 3fC*fiSTS<. 0 7 5 :f&^*3*2gmft:=^^ 

r/^s/^^?^^^. tr^y hU^m^\^x\.^^(D\zti\^x. 

[0 3 5 0] 3Sl5lS**:4^^A>'5^^^^«. t'-y h«|^« 
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[0 3 5 1] ^^>fC, ^'J>yh^UTti, BLa>^i7 
hg55}^<^)^it;P-;U^2<g{c;'j:0, ll7 6l;i*rcfc-5 
{Z. B'LZl>9^h^^X. ^(D^t>^^^^i^^<WL 

[0 3 5 2] {msocDMrn^m) m7 7\t.. :i^%m(D 

^5 0(Dm&mm\Z%t^^¥RAU(O:^=E^)'^)VUm^ 

*^t-¥ffiia (b) t^mm (a) TfeSo cnti, ^ 
[0 3 5 3] A:^<Dm^^uyc^mW'-hmmi'r^m^ 

^nr^O. t'-y h(cifi(.^2i@cr)S«?h^>>^;^37(o;l/ 20 

—)it^2^\ztmi'^t\x\^^^o z.(Dmx\t.. \d-jh\zm. 

[0 3 5 4] (^51 IS 7 8 *^H^(7) 

^^r^®0 (b) hmmm (a) t*^o cin«, m 
mm^mz\t. 07 2 {c^tJCT'So 30 
[0 3 5 5] A:^<Dmm,^uy^m^'f-'hw,m-x:mi& 

$tlT*$0. t'v h{C3ai.i2<ScOiiJih^>>^X:$^co;i/ 
-;i-:;5^2«tCigftI$nTtri^. CCDfi^lTH, t'*y hfcifi 
^^2ec7)StRh^>>?X5^1j-i'X^3ig{C^«lLT. Pel 

[0 3 5 6] mi 9-08 Ul, *^0.^c^^4^^^»6^ 
{C:^rs^^rLU— >3 >l¥ft|g:^S:^-r, 07 9 (a) 
f^, 0. 4 5 Mm;U--;i/6 4Me-y hFRAM$:<£^U 40 

(BL^S) ^^To t¥*C0 8 F2 it-rXOFRAM<D 
tf^yh^^aJi, l*<7)t''y h^{Ct5;^j:7!)5^WLg:«-5 

1 2WL t-r^i:*52 6 5 f Fti;^cJ:^cD(c^:^bT. 
0^Ttl, iE^'J^<^igJP^-^'5{Cfi£oTBL^S;5^':^tl{C 
{£M$n, -tr;Uffi^J©C^8. 16. 3 2gS(C*r^<h, 
SE5fe'fe;KDJ^«jl/4(Cb:^y hlft^M*i£«T^^ C i:;^^ 

hgcTi^'fiia^n, BL§ft;Ji^'M^/;:&:)T*^o 
[0 3 5 7] 0«f (Dil^tC^-rNANDSlDRAMOJ^ 50 
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X.. iim^4 J:0>c#<t->5i:2?(CBL^a75^^AT 

^6 4J[^±tCL:^cJ:t.^ifc. 5=^^^ U -y h7!?^*^A^l^o i^fCg 
"Pi:, l^coti^y N«|fCO;i;!?t^-fe;HSc*l 0 2 4fit 
4f&JCLT'fo. 07 9 (a) Jc^-T^z-^Jr, 

>y©:&S£^(^l/4(c-C#, 5^'yyffiffi«aa5cS*;6«* 

[0358] 079 (b) t^, *560>g(^-fe;i/ia3^JSc(C*f 

$:8, 1 6<hLT=fe, ii;i/g!^aiLjlMti€e5fe0 8F2 
•t:;i/FRAM{;ilt'>cT. l, 5 n s 4 n s (OAIt&^tSjI 

c^:*:#/cJ:il]S^^-ro (1/2) V c c ©^P 

[0 3 5 9] PLKII!l^rS:Tfe, PL^Al-^C 

[0 3 6 0] 08 o«, ^mmmcomm^^TT^^. * 

tR$n;^cir;i/yD^yi7<Da5^ii;UJ^^<7)#ilS^irJUti. 

1^m1Si'^)V(o^mm,^^^r/'^l^^(0 2'0(Dmm^ 

^P^-^'SE^tBLB* (08 0 (a) ) , ±:)Vy'-^\zm. 
[0 3 6 1] Lfj'^l.U.f)^'^. CCDrnm^^.h. -tr^HE^JIS: 

^mm^n^\zv^'ox^\^^rjiimzm^^ct-f)^x^^. 
ctifi, m.^m(DmmiiZV^'DX. ±i^(Dmmf£it:^-^ 

m.mm (D{S:mz^oi&T'r^rz^x$>^. ^'::>xmm 

m^&^m!£(Di o%5^m<Dy'<x\zm^^n^) « m 
^]^^mxh^mx$)0. 08 0 (b) tz^-rj:otc. 
^ ^i,zm^ii<^mm:^m^^t. ccDr^m^mfu^n^. 
m-^m^ji^^mm^t. i o n s (Dmiix$>^rzisb. m 

8 0 (b) (C^rcfc-5tC+5^v— iy>^t>oT, /<X 
& 1 0%*ri^twT#^o 

[0 3 6 2] 08 Itt, *^?«c^-tr;Ht-f X, 5"'yyit 
>rX<Dir;Uia3?«a:ft#tt«r^-ro 08 l (a) ic^^f 
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^>vX^<7)fiJ^7i^<£TL> :g/ha^fitC0 4 F2 fciao' 
<. m^0i\^7.kf—\^(Dj^f)^^. 8-1 6iS^J<^V^S 

^) . 4. 5 F2 --5 F2 ir;ueS«§a{C||^T-# 
So 08 1 (b) tC5^^y:/lJ--fXS:^t-o iS^J|gC<?)tiSn 

[0 3 6 3] e^;/ ;i/i^?P:7;t-;Ux^y hBL;^ 

[0 3 6 4] (^52 (Dmmmm) ms2{t. *^h>^<o 
^-ri^ffi [hI]^^ ^ -2) o 

[0 3 6 5] ^^-u^vtcmmmmx-it. ^mmt^=¥^ 
if A b r^M^ ^ o T (.ifeo 20 

[0 3 6 6] cn^mrai0^j5SJ^^{C*5C'iT, S^h^ 
M^JS^ L t> <7) (7) mmmi^(Dy^ * (7) PpI }f A b T S 

[0 3 6 7] (^53 (ommmm) ms3. :^mm(Dm 
[0 3 6 8] ^^x^i^rammwrnxiit. ^rnm^^^ 

-ia^h'^yh^ (BLLO) \Z. h 
^ (BLHO) {rigggLTlr^S, 

[0 3 6 9] Z.(r>mmzJ;:K>. BLHO, B L L 0 tr^ 
{aM^i^ttr^fe^iT. BLHO. BLL 0$:>'D— 5^>f 
>yf3L. StR:/P-y^«S:H i gh, »7-K^*Lo 40 

w{cLT. -izji^^^-i^^m^th-rt. m^ii "o'^ 

37(7)^^, BLHOffltC- (Pr+Ps) ^J^, BLLO 

m^z+ (Pr + Ps) ^(Dm^f}m^m^ti. mm(Dm 

[0 3 7 0] *i:*5, mRh^>i^7s^^i^:^{Z\^f)^tm 
LXi^-^Ui^^f)^. 4Km9i't)U(Dy-\^'^^V c c&.±. Vs 

si;xT\zuommvk^':k^{t^it^ct{tUi^K cnti. 
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[0 3 7 1 ] U :7r U'>At'^y h^fi, [tlUir^U 

TU-fVu/ htCS^-^BLH 1. BLLIT^O, :75r — 
KBL«)«<h«j:So BLHl. B L L 1 JC5=''-i$^ 
^M^l±i"r«^(l, BLHO, BLL 0;J>^U >'7l/>X 
BL^^C-So ir>AT>ygPTtl, BLHO -BLLO 
tBLHl-BLL KOmX "1" , "0" $:*ij»f-r 

So 

[0 3 7 2] (^54 (Dmm^m) m84\t. ^^B^<D 
0. ms 3(D^mmm<Dmi^(D—m^^i^x\^'^^o 

[0 3 7 3] — i/P#. BLHO^Vcc, BL 

LO^VsstCLT. Z^7^>ryPt{C^t*BLH0. B 

LL 0$::7P-7^^ >^y«cL, :*(c:S«yDu/^iSBS 

OO^High. '7-K^WL02^Low(CLT. -^Jl^y" 
(Q30. C30) ^m^thf ( (A) (T^StFal) „ 
[0 3 7 4] "0" •T^-^^^CT)^^. BLHOffltr- (P 
r+Ps) BLLOfflfC+ (Pr+Ps) ^(DM^ 

f)m^ih^n. mmLr:immmmjzit^x. m2iS(om 
^thi^m^mfim^ti^. ^o^, BLHo<hBLLo 

(om&im^^. 'J:7r U'>XJ:0:^#C'i^ "1" •t'— 
LT-tr>XT>yTiiti$n. /jN^l^ch "0" 9"-:^^ 

LTi^ti^ns ( (B) (Dmm) o ^o^m, (o <?[)p^ 

mx^-fh (UXhT) ?!>^fTt5nSo ^LT, (D) (D 
mmx. yU^^ — S^^n. 5nOOBLHO=Vc c , B 
L L 0 = V s s (CM^nSc ^'^'(7)|g^(i "0" :^ 
<7)M^tBL/HS#j2.^i!if^CT^^L, "1" ^ 

[0 3 7 5] (^55 (onmmm) ms sit. 2|s^hj<d 
ms 5(D'^mmwz^.to^FRAM<D:^^ij±:jvm!$.^ 
7r:-tmm\Bimmx^^. ^^mmmmjt. ms3<Dmmm 
mAzy^-±:)\.<Dmmf^m<D i'D^mmiyrch(Dx$> 

So 

[0 3 7 6] *^JSJI^figlC;feliT(l, y^—tJ\^^±i)U 

(BLLO) i,Z. m^^M^f&-r\:i^y (B 
LHO) fCSl^LT(/^So 

[0 3 7 7] C(7)<g^(Cct fe;Kli^-r "1" 

'f—:$'f)m^tti^it^^O\zLX. BLHOffliJtC- (P 
s' -Pr' ) BLL0ffliJ*c:+ (Ps* -Pr' ) 

^(ommm^ih^ti. mm<o^mj&m(D^^-^)\.iz 
tt-<x. m2i^(Dm^thi.m^m/)m^n^o ^lt, 

-ir;K7)P s =P s ' - Pr' (h^tSct^tcy^—- tr;nt 
< X^:^#<-rhfrf. •fe;KD "1" T^-^^t "0" (^4* 

[0 3 7 8] 5 6 (T^^JS^Sg) gl 8 6 (i. 
^5 6<7D^.jSfS?^!i^iftB^-rS/!:i6(7)^'<^ >^glT* 
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[0 3 7 9] -fO^^^ — z^m. BLHO^Vcc. BL 
LO^VssfCLT, Ti^T-^yP^tC^-rBLHO. B 

OO^High, 7— K^WL02$:L ow{CLT. -^Jlv" 
— ^ (Q30. C30) ^gg^tH-Tp |t|P#tCDB SOO^Ji 

-3^;&^BLH IffliJi:. B L L IffllJCS^^m^n^o 

a^-tr;UcO "1" t "0" ^-:$'(D4'PBlffl^Bi'5 lo 
( (A) (Z)P#Pb1) o 

[0 3 8 0] "0" BLHOffiiJtC- (P 

r+Ps) BLL 0iH!llC+ (P r + P s) 'j^<OW^ 

^aibm^tS:?5«t#6n^o -^C0«, BLH0<hBLL0 

OaS^T!?^, U:7t U>Xe^;/ h^P^IBLH 1 ^BLL 

yTiii|il$n> /h^i/i^: "0" 7'-^<i:LTlii|l$n'5 
( (B) (DP^FpI) o ^<D«, (C) <7)B#raT^-f h (U 

X hT) ;!f^fT^n^o 20 
[0 3 8 1] ^LT, (D) <7)P#Pb^T. yj^^r-v^^ 

n, 7CCC»BLH0=Vc c. BLL0=Vss, BLH 

i=vcc, BLL 1 =vs s {cM$n. y^-ir;Ki 
"1" x-5^7i>^*##ii.^-tt^o m^fc^^^^S "0" 

[0 3 8 2] (^57 (ommmm) msiiit. :^%mo:> 
[0 3 8 3] ms 3(Dm&mmitz]t^. ir)i<Dm^mm 30 

<Dmmzm^h^>i^7.^^^ALX. BLHO. BL 
:^^<;^j:^75>\ BLHO, B L L 0 CDMCTtCir^m^JJ^ 

[0 3 8 4] 5 8 (D^mmm.) mssi,-!. ^^m(D 

^5 8(^|liSJg^{C«*:?^FRAM<7)pC^Uir;U^^^ 
[0 3 8 5] gI8 3-118 700;^S(i, U:7TU>Xt: 

iumfS.'v$>^y)^. msscommt. ^)yTuy7.\±yh 

^:t-y>BL^g^COJl^S:^To CKD^l^, SSi h ^ 
[0 3 8 6] (m 5 9 (^JlJfiJ^ffi) 0 8 9 fS, *:^?l!cD 

[0 3 8 7] |E|8 SLmm\Z^)y7U>7s\d>:; 
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(o't)vm.mmwtp^<Dm±m-mf)^B L^at lt 

[0 3 8 8] {^6 0(D^j5fiJ^ffi) S9 0fl, *:^HJ<7) 
m 6 0 co||JSJ^^(C#.t:)^ F R AM<7)^^ U ■b;i'SB«fie 
<&^-r¥ffiia (b) ihSfftSH (a) T&^o 
i^tl, 08 9a)[ElSS(i:^tf<!:^j:^o 

[0 3 8 9] •fe;i/:/P^y i7<7)i:BLOBLi3>4^i57 KS: 

iJ-fe-B-frf, ^EfCBLHOtBLLOtCSlg^T^-So 

[0 3 9 0] (^6 KD-^mmm) ^%m<o 
me i(r>^mmm\z^.t>^FKAU(o:^^^)^)vmm.^ 

[0 3 9 1 ] ^mmW^^r/^iy9^^)Vh^>i^7.^<D 
>S^X3^^^LT, (BLLO) \Z. ffi 

m^ti^fSL'^\i-j (BLHO) \zmmi.x\^^^o zl 

(Dmj&\Z^K>. ■fe:;H^--f Xti8 F2 tc/j:'5:t-y>BL 

[0 3 9 2] (me 2(Dmmmm) m9 2\t.. :^^m<D 
me 2<Dnmmmjz^.t)^FRAU(D:?f^^o±:)m^^ 

[0 3 9 3] ^lfm^*:^r/N"v^<!:-ti;Uh^>>^X^(7) 
>>?X3'^^^LT, —m^lzyhm (BLLO) {Z. ffi 

$M^mf}^im(omnh^>z^ysi^^^Lx. n^^^ii 
(BLHO) \zi^m\.x^^^. z(Dmmzj:o. 

iz:;Ht'fX«8F2 {ZU^^-'^yB Lm}&X$>^^^. 

m2iS(Dm^mvm^mf)m^n. ^^izuji^mmp^a) 
m^mm\z^^3L^mo)m±^^^f^o 
[0 3 9 4] (^ 6 3 (Dmmwm) la 9 3 :$i^m<D 
me 3<Dnmmmiz%t:>^FRAuo:)±i>xT>':fm^ 

8 5-0 8 6(7)m^S2{S, y^—)U^y\^BLm^<D 

m^m^ 4j-^-ro 

[0 3 9 5] Iftf^^hLTti, XPREH^^High, P 
REL^LowtCL, \iy Vm^^yu—^^ -^^{z-t 

:k\Z. WL02S:TlfBSOO$:±frf, ir;P^-i$^^B 
LHO. BLL OtcM^tBL. cnT^^^^ir >X 7 >'/l^(D 
BLHA, BLLAe:b'5o Js]B#{CDWL $:Tfrf , DB 
SOOS:±tf. 3^^— 5^S:BLH 1 , B L L 1 
tt^ttSL, cn7!;^'ir>xy >yi^(DB LHB, BLLB 
et:»'5o t<Dm. ^tOO, O t Ol^TA/l'^Tfrf, ir>XT 
> { C 5=^ - 5^ IB i; i6 ^ « 

[0 3 9 6] ^*:ViT% PREL^iL-^±frf, BLL A. 
BLLBSrVs s (C^t-To ClcDt^. 0 9 3 {C*t"«t: 
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o\z. -fe>:7.7>yrttc. blla-blhaPbI. bl 

L B - B L H B ^Z&km ^nrc^^ /\- ly^CKD^^ 
T, BLHA, BLHBC?Dttfi:fi, ±)l<Dm^ihiym^ 
(D2i&(Dmtzif^T^^^t:imtU^o -tO^. /SAN. 

s AP^Ttf/±frf -lr>X7>y^?§tt{bU> 

^^ttS LfiiJCD B L H A t y ^ — feJUBiJcD B L H B CDM> 

[0 3 9 7 ] PREL^T^f, BLLA, BL 

LA«r7n-x-<>ii?^JCL. TRNA^±tf, li*i$n 
fcBLHB(D7^-^^^BLLAfce;^'5o 0 t 10 

OOS±tf. •fe>X7>y"rii*iLfc^-5^^BLL0, 
BLHOfceA, ±:)llzn9^}i<^^noo :k^^X\ B 
SOO^Ttf, WL02^±tfir;i/<^B!i;. /SAN, SA 
PSrIfffitttCU. TRNA^rTtf. /PREH«:Ttf. 
PREL^±tf, BLHO=BLHA = BLH 1 =BL 
HB=Vcc. BLL 0=BLL A=BLL 1 =BLL 

[0 3 9 8] (me 4(DMmmm) m9 5{t. *^0>^co 20 
me 4 (onmmmiz^^t)^ f r a Mc^ir >x t >7^«;s 

m^co^mj^m^zmrnx'^^-m^Trz-ro ^tz. coi* 

[0 3 9 9] !iI9 3 — tr;i^7:»^\ ir> 
Tfc^o iftf^iibTH, /PREH^H i gh, PRE 

L<&Lowicb. e^y N^^:7D--5^^ >^{cT^o 

(Z, WL02^Ttf B SOO^±frf, -fe^UT^— ^^BLH 30 
0, BLLOtCSt^tbU. cn:f&^-tr>XZ>yrtCDBL 
HA, BLLAet^^o -eo^, OtOO, Ot01€:tl:-& 

[0 4 0 0] *l^T. PREL^4"^±tf, BLLA, 

BLLB^V s s {C?l:i:-ro ::cD<h^, 13 9 5 fr^T J: 
^tC, ±y7sT>'fP^\Z. BLL A-BLHArBl(CS^ 

(Dm,^^\^m^<D2^<DmznTf)^'ot:zm^tsi^. ^(o 

/DWLA^T^f, B LHB<Rr](0S{4^ "1" , 
"0" 'r—i^<D^mmitZT^f^o ^(D'ik^ /SAN. S 40 
APS:T^f/±tf ■fe>XT>y^fgttft:L, 
^mUffl'IcOB LHAthy^— t;HB!lODBLHB<^M, in 

[0 4 0 1 ] ^CZ)^, PRELS:T^f> BLLA, BL 
LA^:7n-7=->f' >^fCL, TRNA&±tf, i§#i$n 
AcBLHBCO^^'-^^BLLAfCfKA^o ^(7)^. Ot 
00^±tf, -tr>XT>yTigtiL;t^-5^^BLL 0. 
BLHOicex., irJUtcBS^iX^*fT'5o -^-(7)^, B 
SOO^Ttf* WL02^±tf-fe;U^gSi;. /SAN, SA 
P€:?t^fSft{CL, TRNA^Ttf. /PREH^Ttf. 50 
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PREL^±^f, BLHO = BLHA=BLH 1 =BL 
HB=Vcc. BLL 0=BLL A=BLL 1 =BLL 

mmnu \ shu^Mzmi^. zf^j^^-iymi^zmTo 
[0 4 0 2] (me 50)^mwm) m9 7\ts *^h^(o 
me sa)^mj&m\z^^t>^FRAu<D't>xT>'ymfS. 

mmwAzmmx^^-m^^-to :i(Dmi^(o—m^m9 

8 tC^To 

[0 4 0 31 09 3, ^9 4ii^U:b.^M. TRNA<h 
T R N B LT 1 *COT R NtC^M L;^^*^^*^. 

\t. ±:>xmmm^ZTRN^±\f^t. BLLBAJ'bU 

[0 4 0 4] 6 6 (D^mmWd 0 9 9 *^H^cO 

^6 e(oMmmm\zmfo^FRAU(D^i>7.7>^imf& 

8 5-8 6a)fl^«2f$, :7:t-;l'^^y KBL^J^CO^ 
0 0 fcS^-To 

[0405] ^97, 098 t.mU^^M. O t 00, 0 
t Ql^O t 0{c^<t:*i)/r.«TS»'5o ir>XT 

■lii^fCTRN^itf^i:, BLHO, B L L 0 fflj 0 
T;^cC<> BLHl, BLL HB4=b-B.'JX hT^ntSS 

[0 4 0 6] (^67 (ommmm) s i o i ^^mn 
(Dme 7 (DnmmmAz%f:i^F RAU(o±:>7sT >^m 

08 8-9 2c7)m^m2{g, •t-':f>Bi.miSL<D^mm 
S8 fciSffi T ^ ^ - ^ o 

[0 4 0 7] 0 9 3<hS/cj:^,«Stl. BLHl. BLL l 
f)^'^>7.7>'f(D:&m\Z^X. vxT-H-tr>XT>':/ 

3 Lmmxh^o 

[0 4 0 8] cm 6 8 (Dnmmm) 0 1 o 2 *:^h^ 

(7)^6 8(7)^j6SJl^StC^:bSFRAM<7)>t^Uir;U8Bffi 

[0 4 0 9] ?^'E^)'ti)lh^>z^7si$^\zmmz. laffim 
75Wci:>5^^m«s:=^rl-/^'>i5^ (Ca. Cb) ^mf^l^fz 

^>vX^<&^^LTh:•y (/BL. BL) tcf^^ 
L, teiS^yU—h (PL) {Ct^S?!LT-fe;i/ya^yi7<& 
tSJ5E"r^o ei(7)«}J5)cfCcfcO. l-fe;KC2 h'^y hCOT^-iJ' 

^}#?t-rcth7;»^-e#. B2ei:LT^i:7;t-;w^v kbl 
[0410] (^69 (ommmm) 0 1 0 3 :^^Bji 

(Dme 9(D^mmmAZ^^t)^FRAM(D:A^0il)l^m 

f&^ff^'rwimmx$>r). mi 0 2(D^=E^)i2.)i<Dmm^ 
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[0 4 11] p^^:U-tr;uh^>v?x^'±(c, mmf)<mr^ 

[0412] -fe;i/-tf'1' XL VX\t. WL tBL (D^^.(D 
4 F2 -th-rX0O^3(C, ±:)Vh^>iyX^ 2\iyh(D 
W^mW^^rm^^'^nx^tii^. F2 -tf-rX-tr 

m/vX^ijiTu-r^s'A^it'tnit. w^:^jf:xh2F 

10 4 1 3] cnizMi^x^mmmmAzioi^^xitt. 
^^^\z^m.x^. h^>>^x3'j^H(7)ynirx. mm 

ni^^. ffitn:, ^^r/^i^9. pnjg^^) ^::<;)4F2 
^^X±.\ZS^m\zmmT^:ZL\Z^K>. lt:*yhS02 
F2 j^T(0-tr;^<^^fiT'#^, fie*(7)8 F2 -tr;U"rf=b?t 

LTf^, ^-rT'^^RgOir;H^-'f X^^/hUT (4F2 30 
(CUT) ^n;J^^6, T r^J.9V(D^mmW^^^nzyi^m^ 

s^mmmx^x. \ivh9L^m'p\.xn<-j5m^&mhm 

[0 4 14] ^ISm*^4^^/t'>^(7)tftmiE^^^A^::^ffi 

\tm.m\it^K>xti<. m^^^TL^. m7L\t (s tb i 

TaO) t (PbZrTiO) (DtKmBLii^rnmii^^mU 

^mA^^¥mm\^x^&\.^o 
[0415] (^70 (o^mmm) i o 4 fi, 

10 2, mi 0 3(D;^'^^)±.)l(Dm^(D—m^^l.X\t^ 

-So 

[0 4 16] 1110 4 ia) ^mi^m-^ntzmmt)^ 
m\^^:fj(D^mmw^^/^->^^ (ca) c^txT^-ux^u— 

a<hT'5o SI 0 4 (b) M?'MgS$n;^^i?;&W 
t/iA*<^^agffif*:+^/^>^^' (Cb) c;)fc:X7"Ux;i/-y 

/E^Vcb. SSiJ^ffifi^Prb, fiSftJ^i^ffiS*: P s b so 
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<h-r^o -eUT, 2 0<D^^«{*:^i'/1vi§7$.3g 

^JS^b7t:4i^Ol|ffit:X5^Ux;!/-7'0«iCia 

^^10 4 (c) tC^"f~o 
[0 4 17] S*:l!,f^i:LTH. ^mmW^^^ /^zyS^m 
S8tC/hSl^mEE^Bl}J0UT, C a^-^^^gl^ttib, 

mnw^^ni^^mm\z BL-PLrajo hup 
^n^^m^v 1 <tr^i, ^ifccbo^i-SjgfeT&^^s 
cer. caco5j^ffij^e75^*eci^iss<z)/jN$(.i (-vc 

b) <V1< (-Vca) CD«EE^B3»PbT. Ca(0^ 

;^5:fc. — Svi = o vtcuiz^y h-r€)o 

[0 4 18]||2tC, Cb05i^SBJSS75i^^Cl'5:A:#t.W 
1< (-Vcb) a)Sffi$:83SnbT, Cb(Di)^ffiJ^^1t 

(-Vc b) (" 0" "r-^) ^litl (Vc b) <V 1 

r 1"^— 37) <7)m)E"r. c b{3ir;i/7^— 

[0 4 19]^3{C, -P#IB1t$n;tT''-^OC a-\0 

Jc-^tC, C b(7)5:MSjSfe;0^'^c:eT. C a O^^gSK;^^^' 
Sc^(-Vcb)<Vl<(-Vca) ("0" ^— 
5^) ^I'itS (Vc a) <V 1< (Vc b) ( "1" 5^'— 
^) <OSEET, C afC"fe;i/5='-:$^:£:SS#iA^^fft<^. 
S^fCV 1 = 0 VtcU-t-y h\^X^^)^^-z^nmiiT 

-So 

[0 4 2 0] j^^^c^SfPTHj^^W 1 = 0 VfC'Jir^y h 

i^io Ca, C bc7)gE;?^tBL/S^jiA,^(^g:giJ^-^— 
^mr>xno\Z\t. (Vcb) / (Vca) ItSfiS—S 
©SSTi^^'ig^Schm^Dn^o (Vcb) (Vca) ItT!?^* 
/h$t.i<hVc b-Vc aM75>^*tt<;-^j:K)tg|jf^^|^gg^;^^ 

^L, (Vc b) / (Vc a) t^^^-t^^L. Vc c 
cfcO Vc bfl::^^<T#7^j:(.i/ti6, J^«<i: UXV c a CO 

[0 4 2 1] J::OiEii{Clr^A«. tamBEJl, 

}#-pT5j^®JSg^ff "^o J:oT. C a;J)^{5tSl 0 0 %^ 
S-r^tfCmJE^Vc ama X, C b;!?^*KebiSJe)'5S/h 
c^tamS^V c bm i n chT^ch. ^mnVf^'sr ni^^ 
Ca<D^^tBL, »^i^j^^B$oom/Eti> Vcamax< 
1 V 1 I <Vc bm i nh-^^^X. I V 1 | - Vc a 
max>a. V c bm i n - | V 1 | > a <hi-5i^a> 0 
t:UK^'^-zy>^Wr:>:;^o\z^1^mm,W^^nzy^(Dmm 
'^WC^'r^»Z^^ti^$>^o Vca = 0. 5V, V 

cb = 2V, Cbi!^ttSL0DVl=-3 V. Ca^^Hl 

L<DV 1 =- 1 V t.wc&'t'^<r>f)^i'D(r>mx$>^. 
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[0 4 2 2] C agE^aabOV 1 =- 1 VPf, |V1 | 
-Vca = 0. 5V, Vcb-|Vl|=l VtVyn 
'y>7.\Z'r^(0\X. 010 5 (a) (c) fC^TctP 

m/E^Vcc = 3V, C a^^muaiSPSEE^ 1 /2 V 
cc = l. 5 V<7)$iJ^T'Cti. Vca = 0. 5 — 0. 7 
5V. Vcb = 2^2. 2 5 VSStcK^LTtjfiitn 10 

[0423] 0104, 105 (c^Tcfc ^ tc, ^^mm 

mx-\^ "11" 7=^-:$^ (^felST&^'CbcOT'-^, ^5;<>^'C 
a<D7^-3^) «Pr' (=2Pra=2Prb) Ofi^B 
(CfeO. "0 0" T^-^^tt-F r • (=-2Pra = - 
2 P r b ) COi^m\Z^ 0. "01", " 1 0 " H 0 VCD 

i<Lmiz$>^o "0 1", "10" \ttmc{iLm^z$>^f)^. 

}tfi?). v->?>m/2Pr* = (Pra = Prb) t 
[0 4 2 4] :intC«UT, ^^«ft:+r/N''>^5'SSS: 

2mzLx. 4m^'e^j^m^vrcm^. - 2Pr-'2 
p rm^3»mLrc}^.xmm=^nm-r^rcifb (2Pr, 

2X3Pr, -2/3Pr, -2Pr (DUm) > U ^7 7- 
U>X<hCDl(if^-7— >?>^#^S(h, "T->?>«2/3 

p r LUo:^nmmmjz]t^9^itr^±. ±:>7.r>^ 
±, -^—i^yf^mKfSi^o cinii*^^^, 4F2-tf-r 30 

XT, n C a p + 1 T r <7)n t'^y h7=^— ^ 
a;&^' (IS^^Igm(*:=^=-r/1S^^&: n) \z):tmLt^^<D 
\zn\^X. ^M^^:U«, (Log2 (mM) ) 

tr it <h ^ ;t i?) :^?|J <h 7^1: ^ . 
[0 4 2 5] ft<*WfC, t:X5=^'JX;P-y(7)flia|i<£ii-:> 

[0 4 2 6] e«Jx.tf, 2 h<?5-lr;i/7'-^;&^* "1 1 " 
(Om^^ iE'\^J , Vl=- 1/2 Vc cCDm/E^Hl*] 
T^t {F'\#J C acO^-57;6^*i^^ffi^n 

-^U-fe-yhLT. (G") Vl=- 40 

Vc c oom/E^WJlrabT, (H'\«) tC*T, CbOT' 

■ir';/h«. (E") \zm^. 'A^z. Ca<Dnm^ji^^ 
T% (J") \zmx. ^')^^--yX (E") fC^^o 
[0 4 2 7] ^\7Jit. 2 e>y h <7)ir;U^— ^t^^^' "1 0" 
<7)^^ (G'\#J , V 1 =- 1 /2 V c c C0mJE^8l»a 
■r^<i: {F*\«) (C*T, C acZ^x-iJ'T&^^^tB^n 

-S'J-tr^y hUT, (G") .^Jr^l^fc^, Vl=- 
Vc c(7:)m/E^B3»PUT, (H-\^[) (C3t5T, C bC05=^ 
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•tr^;/h^, (E") JCM^o :*:tc> C a <7)MS#ii*5!f 

T, (F**) (c3fcT. yu5"r->^T' (G") \zm^. 

[0 4 2 8]fiqx.«, 2 K<^ir;^7'-^^7&^ "0 1" 
CO^i^ (C'.^J > V 1=- 1/2 Vc ccomSSraJllO 

-^U-tr>y hbT, (A") ^\Z^tz.^. Vl=- 
Vc ca^m/E^HJjttPbT. (H*'.-*^) tC5feT, CbOT^ 
-i^'^^^St^tB^n, (H") tcMO, U 

•tr^yh^, (A*-) (c^-s. :;*:fc. Ca(Z)S#^ii^ 
T, (B") «C*T, yu^-v— (C*) fCM^o 
[0 4 2 9] «»Jx.tf, 2 \±v h(D^L)\/'T-^t^ "0 0" 
CD^-^ (A'\^J , V 1 =- 1/2 Vc c comffi^Hlttl 
(I'\#J fC5feT, C aCD^-^T&^'K^/ii^n 

-^Uir^yMxT, (A") Vl=- 
Vc cCDSS^Sl^JPUT, (H-'.-i^J {C3J^T. C b (7)5^ 

-^tm^^^n. ^m^ih^^mt (h") (cmo. u 

■ti':/K^, (A'-) trMSo *(C, C a(Z)?l«^iA,;«^ 
-r. (I") \z^x. yj^^-v^-c (A") tcj^^o 

[0 4 3 0] fiSMtCt^, (G*\^J 

[04 3 1] (m 7 1 (Dmmmm) la i o e ^mm 
com? 1 (Dnmrnm^mm-r^tiibcDhcDx. mi o 2 
<D^mmm\z. :7;t~;i-^^> HBL«^cD-fe>xT>:/ 

iHigS <h - U i^* X 37 ^ IB^ b fc«-& ^ ^ b T I ^ ^ o 

[0 4 3 2 ] B S0055:a^WL02<&M*?UT, 

1S«#:^V/^'>^5^C300 . C301 ^/B L tCHHtC^^S 

C300 <D5^-i$^^fE^ffib/iB#.#.-C, :i(D^—:^^m^ 
(D—mi^^Uz^T.^lZ^X. *(CC301 (D^—^^m^ 

.300 (c:#^Mi±^ia«/>o 

[0 4 3 3] (^72 (D^mmm) mi 07\t. *%h;! 

(Dm? 2(Dnmwm^mMT^rzisb(Dho:>x. mioe 
cDmmmmAz^i^mmi^^^'/^i^^<Dy^-±:j]^^imxrz 
m-^cDm^^iyX^-^^o 

[0 4 3 4] c:n«, mm±i)ihm-(Dmi^x'^mx^ 

yj^^^-v^f^ti^UCOr^l, DWL^^Low, DB 
SOl^H i ghfC»oT4Dfrtt^> "0" t"— ^^T^^'S^i^^ 

'Ao)-^^ jmiz "0" 5='-:$';o^s^^ai$n, 5^ 

"1" , "0" ^-5^<754^rBl<Z)m{4(CBLtt{4^}#oT 

[0435]iiii08ii. 010 KDnmrnmcD^^- 

(b) , m4 2 ^mm(Dm^/)^^^o 
[0 4 3 6] (m 7 3 (Dnmmm) mi o9^t. *5gB^ 
(D^T 3 (Dnmi^m^mm-r^rzitKDhcDx. mi 02 

fi^'bm 1 0 8co:;^5S:(CaS^-T:#^ir>X7>y(HlSSco- 

m^Tfii^xi^^^o utiitt. yix— h (PL) mj£m^<o 
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[0 4 3 7] ffl^(D^^m*^><^U^C0-tr>XT>7'lHj 
^tmrji^.^M. (1) •tr>X7>yi^t:^> h^*^ (/ 
BLSA. BLSA) V s s 0 T/cJ:< . VBLL 
\Z^V^^'-zy'r^^^^m^. (2) /SAN, SA 
F<Dmi<L^. Vcc. V s s «75^0T;iC<. VBLL. 
VBLH{C-r^[Hl^^}t^> (3) t:>XT>yi^(c:, 

[0 4 3 8] (m? 4 (Dnmmm) ^ 1 1 o ti. ^^h^ lo 
(Dm? 4<Dmmmm^mm-r^rzify(Dh(Dx-. mi 02 

z.ti\t. (PL) SjES^<^:&S:(^iS^S: 

[0 4 3 9] (^—7. A) PL=l/2Vcc 
T, e^y h^^VBL Lfcyj^^i'-i^LT^^^, WL 
02*Ttf. BSOO$±Cf^^> -fe^l/fCti (1/2) Vcc - 
VBLLOm&?5^mD^tl. C300 O-t^— ^'T^^'S!^*^ 

BLL^:VBLH{ClSl|@LT, C:05='-:$^^T R $:H i 

[0 44 0] '^\Z. /BL. BL^VBLLtC^iiU, 
C300 T&'J "1" y'-:$^(Dm'^ii. "0" T^-^CO^^-Cr 
CO^i^MBcOiSl^^^riK L> BSOO^T^f. WL02^Ji 
tf, ^Igm{*:4^^/ti>^rp1(7)«{5^0 VfCLT, /B 
L. BL^Vs s {cyU^i'-S^tCLT, MSWL02<& 

Ttf. BSOO^±frf, C301 (D^-^^^^m^tiA-r. ±:> 

Xyy-^xm^W:. BS02^Ttf, WL02<&±tf. 
mfls:4^^/t>^^rBlCO«<4^0 Vlcr^o /BL. BL^ 30 
-r3^<XUT;&^e, WL02^Ttf, BS02$:±tf. t* 

y'-i^^i^iAlznm^&^iyX. BSOO^Tfrf. WL02 
^±frf, /BL, BL^VBLL{cyU^^-S^LTl 

[0 4 4 1] i^—TsB) ti. C300 cDt'— ^'(Ogl^ai 

ifc^ct/BL. BLCDSS#i5h^:?5^*S::e>?:cl.io -€-LT, 
/BL, BLCOVBLL^c;)5l#TtfO^)B$, OtO ^Jh 

frf^o 40 

[0 4 4 2] (-y-XC) fi> (^-XB) C^^'&T. 
L;?!)^t)^ 1 0 7C7)^a— t;i/^ffl(.^?t^^^7n-ro C30 

1 <Dy'-'$^^±:Mznm^}2^^^m>. Bsoo^Ttf, 

WL02^±lf^^, /BL. BL^Vs s ^T— MTtf 
C<7)P#, DB SOOtiH i g h(0^^, DWL^Lo 
w{r«ofc^^. y^-- tr;K:: "0 0" 5='-:$^;^^*S#>a 
^n-So t<Dm:. y^~-fe;UtiDB SOO^L ow. DW 

[0 4 4 3] (m 7 5 (D^mmm ^ l l *:^bj 50 
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(Dmi s(D^mMW^^mwt^iti^(r>^(ox. 0102 
1 0 7 cD-fe;i/«^:s:Dtg| 1 0 8cD-fe>xr>:/(Hi 

[0 4 4 4] cn«> yu-h (PL) n&m^(D:f3is: 

WL02. BS00<^)Wif^a^M6LTii5ji{l:7!)«ian 

-So 

[0 4 4 5] {^—TsA) X\^. PL=l/2Vcc 
t'^y h^<^VBLL{ryU^'\'— :^LT43#, WL 
02^Ttf. BSOO^iitf^<i:, -fe;P{CtS (1/2) Vcc- 

YBi^i.(Dmmi^^m^n. c3oo <^)^— ^^T&^^^m^ 

BLLd:VBLHJCli*iLT. c:<^)5='— ^^T R $:H i 
B\i\Z LT-Ptlfilt U ^ tCfBltT^o 
[0 44 6] /BL, BL<&VBLL(Cig<hL. 

C300 f)^ "1" ^-^C7)^^<h, '^O" 'f—^<Dm'^X 

«aS:»^LT. /BL. B L V s s (c:/U ^1-— i^tC 
LT. SJSBSOO^±tf. C30I (D'T-^^m^^^. 
ir>XT>yTl§tiL.. C301 cD5='-^<OB^#iX;t^:$: 
ff-po /BL, BL^-r a^-f XLT;5)^e>> ?ISTR$: 
H i ghfCbT, — BttatgUf/X^'OCSOO (7)t^— 
ir;l/tCS#^3i^L.T, BSOO<&Tfrf, WL02^Jifrf, 
/BL. BL=&VBLL{cyU5^i-->?LTlit-<^j7;l- 

[0 4 4 7] (^— XB) C300 C05=-'-~:^a)St^ai 

S:;5:/BL. B L<OHS#ii^7&^SC ^LT. 
/BL, BL(DVBLL^<D5I^Tfrf<75B#. OtO 

[0 4 4 8] ^^5^. C300 €:^tf«&<i:C301 ^SctiS 

-&T'P Ligffij:&5S;^^(.iT. C300c7)iS^ti, OV^P 
L^Vcc/'3, 0 V^B L^Vcc/3 chL, C301 <?DJ^ 
-g-^CJi. OV^PL^Vcc. 0 V^BL^Vcc<^l5H"C 

mv^^^n^\.x^^^.^. 

[0 4 4 9] (^76 (D'^mmm) ^ i 1 2 ti. *:?^HJ 

C7)|g7 6CD^]5Sff^^.^lftBJT^rcd6c7)=t>COT% 010 2 
d^eSl 0 7<D*^(C3iSffl-C#^ir>XT>y[ElSSCD— 
C^iJ^^To CintS. yu-h (PL) m/E^-8Bi^^® 

[0 4 5 0] m'm(D^mmi^^'Evmco±:>7.T>':fm 

^^mmzU^'^m^(D$>^VBLL, VBLHCOyj 

[0 4 5 1 ] cm 7 7 (T^mmmm) mi i 3 
(Dm? ? commmm^mm-r^rcsb(Dh(Dx. gii 0 2 
fi^i^m 1 0 ? (Dizji^m^Rz^m 1 1 2co-fe>xT>yiBi 
^izmmx^^mi¥(D3'D(Dm^7r:vx^^^o cna. 
-fv-v (PL) mi,-'^mm(D:f5-^(D^^^^'t . 



(36) 



1 0-255483 



69 

[0 4 5 2] mmiznot. sta/ET&^N^iicaoo ir;u 
^^t^«^fi, {\/2)vc cm^PLy^^^mi^^. c 

tlltZ^O. iiMzWlm^n^ I Wi:kmEE I itt (1/2) Vc 
ctfSi^o tn:SBE75^:*c#t/iC301 -lr;i/S:S!tJ«^, PL 

hmn/BL, BL(DS;*cgi|ii(iVc cT-^lCffi-lDC: 

[0 4 5 3] XA) T^i, PL=l/2Vcc 

-C, t'-y h^^V s s tC^U^'^' — vbT;fe€r, WL02 lO 
«:Ttf. BSOO^itf^t. -tr;U{c:«-(l/2) Vc COD® 

&75/^*93*^n. C300 (D^-^^m^ih-^n^o z<d 

sJClitiUT. ;i<Z)5^-5^^TR^H i ghfCLT— P# 

SHisi^>^xi$'{cteit'r^o :;i^tc. /bl, bl^vs s 

iZ^tL. cm 75^* "1** ^-^OJl^ch "0" 5^-^ 

—"r^ >^\ZLrzm. PLmJE^Vc ct3±tf>5o -r-2> 
h'^yh^{CC30l (Dy'-i^^m^m^n^o ir>X 

C301 "0" (Dig^HS^iA^T&tfT^n, ^^{CP 

L^EE^vs s\zT\f^t. C301 "1" (Dm^^nm 

[0 4 5 4]:;*fC, PLm/E^ (1/2) Vc c {CML, f 
^yh^**^ (1/2) Vc ctc-ra^-f XT>5o d-^-T^ 

C301 (D^—^iznvT. miz^m^m^n^ziL 

7^>^*^sVio PL= (1/2) V c c CD^^T, TR€:H 

Mzmm^^^L^l^T:. BS0O^Ttf> WL02^±tf. / 
BL, BL^Vs stcyj^^r-i/T'&o AS:^<7)2(C 30 
^■rJ:5JC, /BL. BLSr (1/2) V c c fC LTtS^ ^> 
BSOO^Ttf. WL02$:±tfTfcSl^o cnT, 1 if 

[0 4 5 5] -^^^cc^ir, -'m^^u-j7s^\z^mm.w^ 

^r/^zy^^m\^^rz.mtj. VPL"^S^0^^{CLT43 

[0 4 5 6] {<y-XB) H> C300 CO^-^ cogg^dij 

^t^/Bl.. Bl.(D^m^)l-^f)^^Zibt^\.^o ^LT, 
/BL. BLtOVBLL'NCO^I^Ttfc^Pt. <I> 1 0 ^± 40 

[0 4 5 7] (^-XC) Ji, (^-XB) CO«^T\ 
L7^^t>C301 (Dy'-^m^taLm. OtO ^T^f^^^ 

300. C301 fflfc:2a5g<lA, -P#tBt6U'i^X3^fCC300 
. C301 <Dm:^f[fA,rcm^ -'PfieigUi/X:^^LT. 
C300 . C301 (Df'-:$^^»^mzm^thL. nsB;5^e- 

fiOT'-r57^nSPi:^0 SCOT'S. High-Bnad 
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[0 4 5 8] im? sommmm) mi i 4«, 

(7)117 8<^ll:^J^S^iaB^T^/tJ6<^=bCDT% 010 2 
0 7(^):6'S:tciii^T^^ir>XZ>:/leISSco— 

[0 4 5 9] cnti, Z^U-h (PL) m/E^— SSii-ffi 
iftf ^^-a-T^^o 0 1 1 4{Z^-r^Z)\Z. mi I 2<D 

[0 4 6 0] (^79 (D^mmm) mi i sit. 
(Dm? 9<Dm^mm^wim'r^r:iisb(D^<Dx\ si o 2 
f}^^mi 0 7(D:^^{zmm'r^^^±i>xT>:/jm&<D— 

«?ySr^LTl^^o Ztlift. ZfU—h (PL) SB 
[0 4 6 1 ] 01 1 4(Dmmzm^. tf>yZfO>ifm(D 

y^-±)i^±:>xT>':fm^p^\z2mmmpLx\f^^. 

ztiitt. m^mz^mmt^^^/^->y<Dmm^^^U'Dr 

\zti^j^'}y^^m^^7L. mmit-^^m-^^zm-nhti. 

[0 4 6 2] (^80 (D^mj^m) H 1 1 6 Ji. *:^B^ 
corns 0O^*SJ^Sg<£:l5eBJ-r'5/!:*6(7)t> COT. 010 2 
75^b0i 0 7(7);&S:fCji^T^^ir>XT>y[HlgS<;)— 
««J^^LT(<i^o iinti, yu-h (PL) SB 

[0 4 6 3] 0 1 1 5 ^SnC'&.^Ji. —ff^tStiUi^X^ 

[0 4 6 4] (^8 1 (ommmm) mi 1 7\t. *:^H>g 
(Dms KDmrnwrn^^sim-r^ratbcDhcDx. 0102 
3^^601 0 7 (Dy3^itzmmx^^'t>y.Y>'y^m(D~' 

fi»J^^LT(.i^o dtlH* :/U'-h (PL) miE^-m 

[0 4 6 5] 0 1 1 4 chST'^'^.^Jl, -m^^UzyT.y 
:^^2\iy hy'—i^^W'DX^^^^AX^^o 1 Ot^trCBQE 

zn\t. 0114 (^r-XC) c^JJz-p^CfiJffifCiSffl 

T#^o 

[0 4 6 6] 011 3fC^-r<fc-5nj:> 

^mmmt. mi o 9\z^sT<^ou. \dy hmmm^^ 

A.^'Jj&^Wi^'^t^'ttXs 0 1 0 2— 0 1 0 7<0^e'y 
[0 4 6 7] {\/2)Vdd':fU—hh\zyhm^l^mm^ 
U-h^\iy \-^:km^^m^'^tDitX'A(D\::y h^m 

^iii-rmx$>^o \i^yh^^m^<Dit\t.. mi 

10, 011 l(7)MO*»(Cf£®ttl*3?JPLB<^C'5o 
^fz. mi 0 9<D\iy h^m^^^^^:b'^^Z^i^^X 
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[0468] 01O2--1O7 (D^JU\Z^ LXM 1 1 3 

^^^mzu^^m. yu-hmm^v s s . vcc. 

(1/2) V c c \Z^mT^iii^m^^$>^o V s s , Vcc\Z 

•t^(Ditt. vss. vc cmzmm'rn[:£S:\^^f)^. d/ 

2) Vc c{C-r^tC(^. (l/2)Vcc^^|pI 

^T^^^tifz (1/2) vc cmm^m^^^'^^m:^^$>K). 

-fU-h^Vssf)^^ (1/2) Vc cJC^f (1/2) 

Vc crn'm^T^^ommtf^^o lo 

[0 4 6 9] ^CT% 01 1 BtC^-Tcfc^lC, 2ii;i^y 
n ^7 ^ (C ?? T ^ 1^- h m ffi S: S #J L ;t y D ^ CO 

(1/2) V c c milit^SnnWlA bti^o 0 118 fc4D(.i 
Xi(t. 7"!/— h^P L 1 Ti^^P L nCDn5J'SiJUT:fcO. 

[0 4 7 0] 0 1 1 9 (a) (i, ^i^—hm^^2mm 

tC^^frt, PLI^i!ilpIieST«, PL A75«Vc c tC^j:S<i:# 
PLB^VsstCL. P L A^^^'V s s fC;^j:^<h#P L B 20 
^VcctCL, PLA^PLB^>^3 — hUT, (1/2) 
Vc c€:e»iWtc^^$-frrt.i^o ir;PT^-fA W:/ 

C^P L|gil[i(HlSS<^f¥iB[Hjg&^J^gi 1 2 0 {CtkTp P L E 
QL^H i gh(c:TSCli:fCcfcOPLA<i:PLBti->3 

-h^n. (1/2) Vc cTj^sift^^^n^o m 

[0 4 7 1] imi 1 9 (b) (^01 1 9 (a) iZlmX. 

^Lf^m^^ly. CcD«^t:t> (1/2) Vc c (igffiil^^ 
Tfr^o ^119 (b) cOPLIKKlHrKiiT^n— ^lHlg& 
<?5P^lpIgS^J^0 1 2 1 fC^-To 
[0472] 0119 lC43l.iT, (it T U-r Atf^^ 

-fBffliJ^. 0 1 2 2(c:^t* ct-pJC, P L B 0 T^tt 
<. BL^^Vc ctcyu^-V — v^tcLT, Tl/-fA(ha6 
(^M^^^it^i:. mm^ZPL^ (1/2) Vc c tCT^ 
So Cl<Di:eco-fe>;^T>yiElSSS:01 2 3 (C^f o -fe 

>XT>yBJd:Vc cyu^i'-i^lHlSST&ilgiE^nSo 
01 2 4«, 2 f^y h-tr;K^9ir*cogE^mu<&fJ5ir;UT 

u-r*{cv s s yj^-\'->^T> m^<DmitiL^Tu-f 

AiitB s s :/0^^ — zyX\ Tl/-r BSrVc c yiJ^V 

[0 4 7 3] (^S2a)mmmm) mi 2 sti. 
00^8 2co^iSff^^:&iaBj-r>5fc56(7)t><7)T. 0102 

mmm^Tjk-r. c:n«. @i 0 3<Dmm(Dmmmxik 

S, 50 
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[0 4 7 4] mm(D^t^^^mmp^=¥ 

[0 4 7 5] 8 3 oymmmm) mi 26\t. :^^m 
(oms scDmrnmrn^mm-r^rzisbo^hcDx. 0102 

tpfffiasr^-ro c:n«, 01 0 3(7)ffi[ig<D^jgfl?y-e$» 

So 

[0 4 7 6] f';/ h^j^fig^. mm(Ds^fji^i^mmi*i^ 
^/^zy^^s im\zmmzmmLx\^^^o 0i2 5<hs 

^2mm\z^iirxsN^m^'rti{i. 't<Dm\z^mmw 
^^/^iy^m^m^-r^^. j^mm^zmmmcomfsi^ 2 
-^<D^mmw=^^/'izy^f)mf^x^^o 
[0 4 7 7] (^84 (Dmmmm) 0 1 2 7 ti. ^^hj 

c7)^8 4co|ISSfl^S8^IK^TS:^ie)CDt>coT. 010 2 
CD ^: U -t:;K7)^«lElK0^^^-r S ^ ^: U ir^U^igcD 

So 

[0 4 7 8] TgB^<Stc:2a^<7)f|i^J^o?g^i.iti7t^ 
^<^^:ztf)^X^^o 

[0 4 7 9] 8 5 (Dmmmm) mi 2 8{t. *^h^ 
(oms s<D^mmm^mm^^rzi!b(D^(Dx\ 0102 
(Dmfi^7^^y^-)i'j'y\^BLmx^^<D\z^ii.x. 

ti:=f-y>lfc<.^tl2 T r + 2 C a p m(D±:)\^m^COm& 
lHlgS0 (a) ]&DC-tr;U»fffi0 (b) Sr^To 
[0 4 8 0] dcD^^. ir;KDiE^JJ^^{C, mf)'^im(D 

[0 4 8 1] (ms 6(Dnmmm) 01 2 9(i, 

So 0 1 0 27^M F2 2 t'-y h<D5^— 5^^^S5rT 

s r / v> 37 <h -tr ;u h ^ > X 5^ M??iJt« )gc 

i-ti;Kc3 t'^y hcoT^-ij^^^tftit-rscihTO^-e^, fsffit 

^»^ti:^T^So 

[0 4 8 2] (ig 8 7 (Dnmmm) 0 1 3 0 
(0^8 7 (Dnmrnm^wtm-r^fzi^cD^cDx. 0129 

(D ^« [Hiss ^ t" S ir ;U<^igco Kfr® 0 ^ U T ^ S o 
[0 4 8 3] 4 F2 +h-rX{Cii;i/h^>i^X37t, ±g|5 
3 0(DtrL«/3E7!;^'S;^j: S ^mmt^=^ ^ z^^ ^mST S 
ZtlZ^-DX. 4 F2 1J-^XT3 h<?5x-^^eftt# 
T#So 

[0 4 8 4] (^8 8 (D^mmm) 0 1 3 Ui, *:^B^ 

0)^8 8a)^j!iSJgS8^IK0J-rSfc*<D^«ffilsISS0Tfe 
So 01 0 27&M F2 -fe;U{C2 e^y hcDT^-^^rffi^T 
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[0 4 8 5] 8 9 (o^mmm) H l 3 2 ti, 
(Dms 9 <Dnmmm^wim'r^rzi^(Dh<Dx\ @ 1 3 1 

[0 4 8 6] 4F2^^X{Z±)Uh^yz^X^ii. ±m 

iz 4 ^(Dtnmi^-fj^^u ^ ^mmi^^ ^ v ^ ^mm-r^ 

CiitCcfcO. 4 F2 it-rXT4 b*^;/ hC^X— i^'^ffiJt'r 
mS^hl^X. Se^CDS F2 tf<X<7)FRAMfC5:t 
IxT, 2fSX4fS=8fgCD^fgS^I|3ST#^o 

[0 4 8 7] 9 0 (Dmmmm) mi 3 3\t. :i^%m 
<Dm9 o<Dnmmm^mm't^rzisb(Dh<ox. mi 02 

con C a p + 1 T r ir;H«fiEt08 3 <7D:KfiE€: Sfl^^^ 
[0 4 8 8] 4 F2 X\Z 2 \iy h}^±(Dmm^^^ 
^MfnUT. $^fC'tr>XT>ya€:HyMbT, ^^^^ 

[0 4 8 9] (^9 Kommmm) mi 3 4\t. 
(DBB KDnmrnm^mm-r^rcisbcD^iDx. (a) 
^ffiiEiiesgi. (b) tn^tti^T^^o 

[0 4 9 0] 010 2cotn;«ffi;&WcC^^^mf*:^--\'/^ 

zy^^mmmf^-r^nc a p + i t vizjumf^hmu 

> X ^ (I j£ I i^i^m^^^ ^ A >- 5^ «ir ;i/ h ^ > i/X ^ 

fi. mj£^Tmf-^mmzmmi^xf)^^. -ir;!/h^>>? 

[0 4 9 1] CO«jEP*T^iF«, 013 4 (b) \Z7jk 

[0 4 9 2] (^9 2a:>nmmm) 0135 (a) t^, 
^^mo)m9 2(Dnmmm^m.m'r^rcii>(Dh(Dx\ m 
1 3 4(Dmmm^^mm-r^^^'^^:^mm^^'ro c;r 
c a<Dtfimj£=cb<Dmmf£f)mmx^^o 

[0 4 9 3] mEEP$T^^ (D a ) <h LTH, 0135 

(b) - (e) &mmf&f)^^om^o (b) ti, 

p n p^liJln p nCOfg^T^jES^n, n^ilig-r^p 
"^(D. p n ;!)^ b n ^CO/^ >'5^X;l/— T 

SIJgLTii^o (c) ^i^i5^i^PN^^^^fflli7^c:y3l:^ 

-y^-t-l'Xnmi^Xi^^^o (d) tl, pnj^^, n 
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Dt^-^o^m^iii^mxmmLxi^^^o (e) 

[0 4 9 4] (e) fC:feliTti, 01 3 5<DJzo 

um^xifttK. m2 4<D^mmt^^'^/^z^^<D-'mz 
'^mm»^^^/^i^yt)mx^nxlr^n\immx^^o 
[0 4 9 5] (^93 (Dmmmm) 0 1 3 e 

10 ^0 01 0 2<DtfimEE^mu^^mmi^^^r/^iyi^^m. 

a^JSH^-r-SnC a p+ 1 T r-t:;pmi:S?ii:0. I^i;tn: 

mEE<D±:)]^^mf^hxi^^^o mu. -fe;H-^>>?x^tc 
(Ca) itt±:)\^h^>i^7si^\Z 

mizmmmmLxi^^^f)^. m<D-^mmi^^^/'^zy^ (c 

b) ti. StrC^^ (Ra) ^tt^JtCt^^LT;!!^ iiJU 
h^>i^7.y\Ztitm^f^LX^^^o cntCctO. Stri^ 

20 -^H, Jgtn:^TRach?SI§a#:4^'\'/V>5^Cbg#(^ 

[0 4 9 6] Z.(D^^\Z^D. Kf^cbbT^l, 
^^$::4=-^/^>-:$'C a^— :$7^^;?^mU> — NfieiSUv^X 

v-^c bcD5^-^cDi!^®#<&ff mwz—mmmu 
z^xi$^<Dy^-y^c aiznm^ji^^-rtwt. 2mmmt^ 

[0 4 9 7] (B 9 4 (Dmmmm) 0 1 3 7 ti. 
(Dm9 4<Dmmmm.^mm-r^rcis/:)(Dh(Dx\ 0136 

[0 4 9 8] mizfrir&siz^tnmi^^m^twti. mi 
3 6(Dmm^^^nmx^^o m^^t. ca(Dm^m^ 

^5 On s^mxno:i^^^X^h. Ca^fi^lO 
0 f F<hf -Sxh, t=RC7^^^. R = C/t = 100f 
F/50ns = 2MQo cfcoT, Ra<hbT, 2MQJ: 

o+^^-i^>^mz>xi^^ut&^m'f-^mm-rn\fis. 

[0 4 9 9] (m 9 5 (Dnmmm.) 0 1 3 s ti, 
cD^9 b(onmmm.^mm-r^rz6b(Dmisam^mx$> 

40 01 3 6(7)|IMfl^^.fC-fe>XT>y[HlSS. CacogE 

mx^^o 

[0 5 0 0] (m9 6 (Dmmmm) mi 3 9\t. ^^bm 

(D^9 6(Dmmmm,^mm'r^rz6b(D^-( ^>ymx& 
0. mi 3 s(DmfS,(Dmif'(D—m^^iyX\^^^o cn 
yi^-h (PL) mcEs^co^rjC<^j^^^^-r« 

[0 5 0 1] (>5r-XA) Tfi, PL= (1/2) Vcc 
T, bi-y h^^V s s tcyj^^-vLT^fe^, WL02 

50 ^T^f. Bsoo^jitf'gxh, ii^mmw^^'/^i^ycm 
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it-^n. C300 (o^-^\^-mi.'&\y'J7.^\z^^^n 

^(O^. /BL, BL^Vs s fC^tL, C300 fi^ 

"1" y'-^cDm-^t "0" 'T-^(Dm'^^<D^mm<D 

m^^m<\^. WL02€:±tf, BSOO^^Ttf. 

^^n-^^m(om&:^oy\z\^x. /bl, bl^vs 

s tcyU5^-V-vJ;:UT, BffiWL02S:Tfrf, BSOO^ 
±frf, C301 c^T^-^^^fE^ttJ^o dc^Pt. -fe>XT> 10 

to 5 0 2] ;*:fC/BL. BL^Sr-rn^^XLT. 

ieitu>?x^(D7'-5^T> C301 ^zy'-i^a^nm^j^^ 

^nOo 'A\Z/B'L. B a^-f XLT. BS02^ 

VtcL. /BL. BL^V s s (cyU^i'-i/bT Ith 

itu>?;^5'coc3oo (D'r-9^'\z)\^\znm^^^^\^'z. 

BSOOSrT^f. WL02$:±frf, /BL, BL^rVBLL 

[0 5 0 3] (^-XB) tl. C300 cT^^-^cOgE'^ai 

IfcTS/BL. BLCO||S€ra^?&tgcie;^j:Vi, 

XBL, BL(^)VBLL^<7)§l#Ttf<^)Pf, <I>tO^Ji 

[0 5 0 4] (^~XC) f^, (>5r-XB) (TJ^-^T?, 

300, C301 m\Z2mmm^. -B#IB1gUvXi5^tCC300 
. C301 c7)i^::^8fA^^, -P#IB1tL^v^X^:/M.T, 
C300 , C301 (T^T^-^^^gPfCgg^ttiL. ^Ut^ib- 

mz'&v 1^7.9 \zm^jhts^'^c:):^^\zm\.x\^^^^ ^ 
fiCDx-:$^«:i1^SKi:^OffiO-r^. High-Bnad 

[0 5 0 5] (^9 7<D^mmm) mi40{t. *%b^ 

<t»fffi0 (b) T'*>^o 40 
[0506] 0136 COl^ffimSS, 013 7 (D-x/N'-T X 

1 4 0(i:t-y>BL«j«flS|S:^ro 

[0 5 0 7] (^98 (Dnmmm) 0 1 4 i ti. 2^%b^ 
hm^m (b) T&^o 

[0 5 0 8] 01 4 0fClt-<, &/— 
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^^-to ^^CCDm^h. 013 6, 013 7 (Dy^ — 
JVy'y KBL«}^Tt)^^T#^o 

[0 5 0 9] (^99 (Dmmmm) 0 1 4 2 *^bj 
(Dm9 9<Dm:mmm^mmr^rcib<Dmmm&m (a) 

<t»ftS0 (b) Tfe-So 

[0 5 10] 014 1 {cit-c. ^ISm+'^/tS/^Cb 
013 6, 013 KDyyf-Jl^y'y K^^-C*>l|^-e# 

-So 

[0511] 1 0 0 (Dmmmm) 0 1 4 3 

[0 5 12] 1 ^^U1r;i/b^>>^X^}c^:*LT, sm 

(D^mmw=^-r/^zyi^ (ca, cb. cc) ^mx^fcm 

a^Cbtmmmmi^X. Ca, Cb. CQCOJU-CgK 

Cc, Cb. C aCDMX-nW^j^^^no. 
[0513] (HlOl (D^mmm) 0 1 4 4 tl, 2{5:^ 

m<r>^i 0 i<7)ii*sj^ii^iftHj-r^fc*(7)*>oT. 01 
4 3c7)-fe;u^^(^)#ffiiPiSS^II3^t-^-tr;i/«iico--0ij^ 

[0 5 14] eintCcfcO, 4F2lt^XT> AVUi:7(D-t: 
;Uh^>>?X^(h. ±g|5(C3^CD?ilJ§m^*^-\'/^S^i$^<h 
2{l(7D}gin:ST^iaSbT> 3 e>y hCDT^-^ffiJt^^ 
^-r^o cn^i, >':t— ^Ut"^;/ KBL^^fisj-e^^, ^ 

m:t-zf>BLm0Si^mmznmx^^L. 
[0515] 1 0 2 (onmrnm) 0 1 4 5 ti, 

[0516] 0143 <D±:)]^mfS,COmi^m^itZ\t^. — 

ICH^L/Tl^iT^cJll/^T^^, 0136--145 CD^ra:CDfi-=*^^ 
/t'>^^tt^c7)^^y\-'>57cr)it&^Jtggg<hT^a:. 010 
2-1 3 3cDffi^'&^Dli:fC7iD, MtC|Bti^fi;5^'ii:^T' 

[0 5 17] t^^x\ mmvr;i±x<D'^m^mAzio\.^ 
x-mx^ctfz^^. m,^<DSF2 (Dm^zit^. 
\zr^-\^Wi^mt^±^<u^xj^.f)^$>^o cnts. 

ilMcOl^ia^lc^-r^o fib. DRAM<D 

-rj:vumm'7-\^^^-^7^^mmLx. ^jiyu-^^u 

[0 5 1 8] flL, tie^cD8 F2 •t:;Klt>PgS7- 

*::4ra:7!;W-" K^iliitT),-^.!:^ 
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;<-f >»7-HjS<^^*';Pfcr*y^«:Se*<^S^'\'>h (sh 

un t) :^^(7)4-'8fg{::^fPT^, mn^mmt^^^y 
;u;w-;K7)^fPv -fe^usMtCck-s p< ^^;i/Snxco d o f cd 

[0 5 19] l^ft^V. ZKD^^Ummzl^Th. 10 
-\^mt/^y)l'X^{tU<. #U S i . WS i . MS i , 

Rcmm^^2ismmizfji'DX\^mvo 
[0 5 2 0] &.T<Dmmmm'V{t. ^Ko^oumm^^ 

[0 5 2 1 ] (^103 commmm) mi 46{t. 
mcD^i 0 3o:)mmwmizmt:>^FRAM(D&^m^^ 

[0 5 2 2] ^nmmmiftmi^Rcmm^iy'4\z{&m 
2CD1/2 (=1X4x2) iz1&M.x^^o :i(D^orji 

SlgbT(.i^ (1#S^7 - 8 7 2 1 1^, !|#g5p7-i 

0 8 6 9 1^) o :^nmmm\^zin^. FRAmzmm 

[0 5 2 3] M - R/Dti^t-f >n— 5=^11 — S-R 
/DUij-yn— xn— MWLti^<>r7— K^<^^ 30 

^jmrnt^r- hmm&mizit-<^m\zi&tfi^^^b^\.^tz 

Cj13S«, R-^^^^. Cf)^^^i^<DrziblX4\Z{&MX^ 

[0 5 2 4] *5g0.^O?^^m^*:;^^'J{rilffl-r^<h. R 

tCSffllr^^o mi4 6<DmXit. MWL l2|s:tc*JL 

1f:r'7- K^4*c^fc*6, H^4*:{r*fb 
T, MWLl2|s:, -tfy»7-H^^;*37;i.iS^2:*:<Dft3 
*<t^i:0, 01 4 6:&T<^»rEli[fC:STJ:'5tC^3';KD 
mwi-Mti^^> h:^^(D 4/3 fStcMfnT^-So 

[0 5 2 5] (m 1 0 4 (Onmmm) ^ 1 4 7 ti. 

qqc^^ 1 0 4 (Dnmrnmiz^^t)^ f r AM(^s*:*g^^ 
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x^^h(r>x$>^. 

[0 5 2 6] cnti, 014 6tCJt'^. RCjl5i^/h$ 

Ll*:H*fLT, It:/^- K^8:*:(D^a6\ -^ZfU—l^ 
mS:^iZMVX. MWLl*, -thy7~K«lfflMe t a 
1 iBII4*coff5*:t;&:0. @ l 4 7^T<^»fffi0(c^ 
-Tct ^ > h^rSCcO 8 / 5 « 

[0 5 2 7] 1 0 5 (Dnmmm) mi 48\t. 

Bj<^^i 0 s(Dmmmm\zmt>^FRAU(Dm:^m^^ 
Tjk-rzfuy^mxs^o. mziyrz±x(Dm:mmm\tzmm 

X^^^(DX$>^o 

[0 5 2 8] m^mi 4 6(Dmx\t. Rcmm^^\^^< 

^>'^>hS^(C:teV^T, y-hSe^titf^y^ (2F) 

itF. :i>^^ hi^zM'r^^*-hmi^(DTm^mt>iox 
[0 5 2 9] lai 4 sitz:<Dmm^m»:Lxir^^. mi 

4 8 (a) tC^-Tcfc-^fC, ^y'7—}^mt2^{Zl^<D 

m-^xmr^a^t^^^-r^o i*n, ^:^;i/g2^<h-y-:/p 
u^^^x. hmmwzmom^x. it:/n- 

ii$^\^^^u-\^^^m:^y)vm^^^yTU 
-(^^^x^\^w\ti.. ^zxy- hmmiz^m^^x^ 
fcim^x. y- Ksa^gfci^r > h-r-s, hi 4 8 (b) 

[0 5 3 0] (ig 1 0 6 (Dnmmm) mi 49 ti^^a^ 

oDSl 0 6cD3lifii^@.^iaBj-r'5;ta6(D=bcDT, la 1 4 

8 (a) (b) (Omf&^^'orzm^CD^Zf'i^JUT 

^m^x(Du^To h^mm<D2-D^7f^-ro 

[0531]B1149 (a) \,tm 14 8 ( a ) izMB 
b, g|14 9 (b) tiH14 8 (b) fcS:*iS-r^o mi 

[0 5 3 2] ^^SSff^fig-rti. y~hSH^-3>^i:7 h 
Z2>i$^^ h^^Xf)^:k^<tnx\^^^iif)^r)XU 

[0533]S150(a) (b)«, 0149(a) 

(b) (D^<Dy—h. hm-y-hm:3>y^ h(D 

^^^To 0151 (a) (b)ti, 0149(a) 

(b) <Di^<Dy-h. t'y h^-y- hp^in 

>1^C^ hO^^^^-To 015 2 (a) (b) 014 

9 (a) (b) <D\^(D^y)i^, t'*yh«|. 

[0 5 3 4] imi 07 (Dnmmm) 0 1 5 3 ts. ^le 
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:^nmmm^. msio:>±x<Dmmmm\zmmx^ 

[O 5 3 5]0ilAtf, BSOO*±tf^«^, MBS^T 
tfTB SOO^Jifrf. /B SOO*Ttfn^Sfi:(.iL, WLOl 
^Tfrf^«^. MWLO^±frf, /WSLOO^Tfrf, W 

s L 00 ^±tfntf^ 1.^0 

[0 5 3 6] imi 0 s<Dnmmm) mi 5 4«. 

[0 5 3 7] :^mm(Dhv lr:>(DX}^^t. fif^feO^^tC 

1 T r + 1 c a pTM^$n^:;&S;(wlt-<. 1 -:::)<Di!:;^ 

[0 5 3 8] (^109 (D^mm) 1 5 5 (1, 

[0 5 3 9] U^, ^-^A^^^tC^tLT. S-^^O'^X^ 

OS'S-, cia)X'^7^^U75^eiiSron»^5='a-5^S:tJ^ 
[0 5 4 0] Uy>y>>^-<?)g#mA7!)^*'5iS^, 

3 - ^j^Racx ^ T ;^ ^ A - y tc>r - yjum^B: 

[0 5 4 1] (^110 (D^mmm) in 1 5 e ti. 
0^<^)mi 1 oo^igj^^{i;fefrt'5^fi:/^:U-fe;K;5'j^ 

[0 5 4 2] ^15 5<D^^^m^^^t. m 1 5 4XWi 
^x4^JiT;0^^/»^X'^7>^^'J^S;&MN^<T»rtyo C 50 
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;p y - K Pal O >^ 3 - N (7) cfc -5 D C T (C» L Tjf JS pj 

[0 5 4 3] (mill (onmmm) misiiit. 

[0 5 4 4] Cnti, 1^1 5 50yn'y^^^-C^3lT 

^^/i->^»«(Dct'9;tc^S{::«UTti. -^owl o 3 

^mzH i ghfcufc^^-e-tr;i/h^>>^x^^i>3" 

(D^. X^7<Z)[5]U:'7— K^T^-S SWL 0 3 <&MtR-r 

(hbT«, a#«lx.*fT'3a»i':/P^;/i:70TFUX$ 
X., X^TOSWL 0 SfC^fJS'TSX'^Tpt^UfCfSIt 

[0 5 4 5] 1 1 2 (Dmmwm) i 5 s ti, 

[0 5 4 6] cinti, lEll 5 5<^:ra^>^«fi)cT'^?i-Tr 
WL0 3, WL 0 2 {C^;^C7^^*^, gcV^tiWL 0 3mffl> 

WL 0 2mm.(D^mmi^^^y^i^t^mm<D^or^^S:^z 

ML.X\^. ^O^^X^TcD|WIi;'7— (SWLO 
3. SWLO 2) (hM^MA^o X^Z^^ 
UibTH. g^m;t^fT3}l^yn^y^cDTFl/X^ 

A. x^ycoswLp{c:*fii£;-r'5x^7^^utcietib 

X^T^^'JS:^{g;«T^^. 

[0 5 4 7] 1 1 3 (o^mmm) m 5 9 ta. 
mcomi 1 3coiisgfl^^(c*3^:^gpt^rU'fe;K?)'j^T 

[0 5 4 8] cnts. 01 5 5<D:/D^yi:7^j5jc;-e^^T 

WL0 5, Wl^ 0 4\,Z^rz^^^. ^(.^(iWL 0 5mffl, 
WL 0 4^ffl(D5il^m#:^^/tv^®acDJ:^^cJ:^fi;{c 
**LTf^. 7s^T(DiiM<D^-\^^U (fi?iJA«SWLO 

3. SWLO 2) tm^m^.^. zLa:>m^. x^t^^ 

UchLT^i. M^jS^^fT3iSS^yn>yi:7C^TKUX:R 
ZJ^. irJl/yP^y^I^c?)P^^"rT KUX^X-^TCOSW 
L ©fc^tjcsr ^X '^T >^ ^ 'J {dlBISLT^D < ;^cfrt-CS 
V^o ^15 7-^11 5 8{Cit-^T. X^TpC^UiST^^tg 

^m. $m^/Mmn±m\z^i^^. 

[0 5 4 9] U^. ^f^. ^156 -gl 1 5 9 X^ L/c 

x^zzu-f ti, ii^'tr;i/(hl&Ji;ir;u7U-ri^tc^':>T 



(42) 



!tSBS¥ 1 0-255483 



81 

[0 5 5 0] 1 1 4 (D^mmm) a i e O 

[0 5 5 1] mi^^<omm.^\it. i:;nt-rx4F2 
^r/iv^if<xt>4 F2 w-mm^ii^wc 

1 6 Oc^ir^l/^jgTtt, 3^l§m+^/N'i>i5^SIS*3 F 
[0 5 5 2] gll 6 0(7)«^JTfi, l'::>i03Slgm*^=^^/1 

m 1 6 1 (Dmmit. \iy hi^^^mmf^^^/'^z^^^ 

[0553] 0160. 0161 <Dl?ffi[5ISS^I^ 1 6 2 
7a:</j:'5o WL3, WL 4 ^S»?-rS«^. W 

L 4^a^Tir;^■x-^^^<^d:SL> cin^-B#Kmu 
>?Xi$^tclB1t-r^« z.<Dh^. WL 5cDir;uti'>3 — h 

ilS^UT, WL 5(7)-tr;H«M(7)^^tBU. S^iA^^iifjf^ 
^T-So g^tCWL4^il*^LT, — P#fBSU>^X:$^CO 

[0 5 5 4] mmz. WL0~1, WL2-'3, WL 6 
— 7iltRPfti. WLO. WL3, 'H'L7-h^^m,^\h'\± 

hm^&.(DmvFm^m i e 3 tc^-To p l« (1/2) v c c 

H^Tfe, V s s-Vc ciKift-et>^:-feeT^>g|«i-e# 

-So 

[0 5 5 5] (m 1 1 5 cOllSSJ^fil) 0 1 6 4 fS. 
0^(7)^1 1 5(7)^Mff^^{C'^t:^^FRAM(7)-tr;i/^^^ 

( (a) (d) ) ^^UTt/^^o 

[0 5 5 6] cin^«> ^^TSE'<;t4 F2 it-rXcfco 

::^^V^75^, IMti-y HFRAM— 1 6Mt'^y 

hFRAM^COiSmfSFRAMtCiifflT^'&o -fe^U-tt-f 
X«:^c€-Vi75^. ^>^5^2|s:5!B>«<^^t#^IS:•Tf*^, (1/2) V 

[0 5 5 7 ] 01 6 4(i. \iy fit 
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[0 5 5 8] 016 5tiC(DP«g. tf^y 

LTi.^'So $6tc. 01 6 etie^y i>»g-^5^;ugra 

[0559] 0164 (a) Jc^dI^^TH, ^m^,^^^ 

h^it'\^X:^^)Vm\Z'Dts.'h^^. :^^)Vm\^. •7 

20 >gS:O^TgP«®{Cj|^)^$n^o 

[O56O]0167CD (a) fi, 0164 (a) COir 

;i/^'7-~H«l^rr637&^6^;t-r><->^0^*u. 01 6 7 

(a) (DA-A* -ecO^S0^016 7 (b) fC. B- 
B ' ■Xf<^)Sfr@I0^0 16 7 ( c ) fC:^-ro 016 7 

(b) «a:«g<7)y-H70^^TS5Sffi'v(O«||^^&^L. 

016 7 (c) {•iitWLm(Dy-\^^^^±,^mm^(Dmm 

^^to 016 7 (d) 016 7 (b) 

30 [O56i]0i64 (a) <D±:)imm\z^^f^wm 
^(o±\zmt&Tunm^m^'r^ii!:^mf)m<. ts5«« 

f)mf$. $ n ^ Fai^^ . ^^s^*: ^y/^zy^ mm^m \z t 

i T^^^'^ibLT. Siy'^^<i:Ti. T i N^c^FpKcg^fb 

ti-y hm^^'t:)i'T:mtDn^r:ifsb. e^y h^Fpmatcj:^ 

[0562] 0164 (b) (7)-fe;WH, ^mmi^^^r/^ 
zy^<DT\Z'fl)Vhy>z^7si^f)^^n^n. 
tl^<Dm\ZU— K^;^r&]l::¥t:-y^TnTgBIS$nTl^ 
016 4 (b) <DSffSirrpJ(7)-r ^ — f/0$:0 1 6 8 

^^n. ^i^)im\t.. hmjj\^^z3\€m^'^ti±t^ 
^^mmi^^^/^i^i^<^±^mmxiitr^mm^zzj>'$^ 

50 [O 563]0164 (c) <D-t;Ki, 991204 ttt^i 
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[0 5 6 4] 016 4 (d) (D±Mt. mtmstmi 

bLy hmm'^ifr-r^^^ti.z^o. :2>^^ ho^m-^ 

[0 5 6 5] 1 1 6 (Dmmmm) a i e 9 20 
[0 5 6 6] mi 6 9nmi e 4tmm\z. v— 

^^LTV^^o in 1 7 1 (If^;/ h^^-;<:^;i/ 30 

[0567] ^164 17 1 c?)ir;K^SR)f <h LT, 

Y>i.mm')3^x^mmmm^'^imu^sX$>^. zn\t.. 

FL(DRCm&^^h'^<n^^:itt^X^^t^^X 

[0 5 6 8] 1 1 7 (Dnmmm) mi? 2\t. 
m(omi 1 7 <Dmmmm\zw>t:>^ /^"E^j^jimmcom^ 

[0 5 6 9] ccDnmmm.x^t. mt^m^^ (a) (d^ 
B:X$>o. T^^mm<Dmm^T—/mizm&[^. mm-r 
^T^mmm\zmmv^m<D±mmm^m&{.x\^^^o 
ip-^, ±x(D±i)iy-}^\z^^^^xTmmmw^fSiWz^m 

[0 5 7 0] CCT^S-g-t), lai 7 2 (a) ^Z7r:-r<ko 50 
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\z. mm^^mz2^(D^mmw^r/^>^^^mmm 

CO 5 7 1 1 *|«0^mijZEL.?^c&^SSJF^SilC®^ 
[0 5 7 2] 

^>i^7.i$^t ^mnit^^ ^r^^zy^ ^m^mm. u t f r a 

:$^^^fflli^C<h;'ci:< 8 F2 it-f Xcfc 0 /h^ (^J^tf 
4F2) -tf-rXcT^^^^'J-tr^P^^llii-r ^^<h7i>^'T#, 
^ > y A y ^ -tr X ^ ^ <h Ti;^' T' ^ ^ o 
[0 5 7 3] ^3t, (1/2) V c c m^-fU— h:&iC-Cfe 

[0 5 7 4] Mtce^y h*t«Jil<DfaM;<>^pIflgT, ^M«»J 
(D)V-)V(Dtmn. ±:>7.T>Zf^(D&m. Steffi bft# 

[0 5 7 5] ^fc. *%BJ(D?^|g^<1s:;<^iJtiiJ :7l/^y 

{zmm-t^ z. iif)^-^mx$>^. 
[Ell] m\(^mi&mm\z%t>^FP.iKu^mm,\^rz.zi 

[gI2] ^ 1 (D3IMJ^SI(C«^^FRAM<DS*«t^^ 

[g!4] glicoiHisSffi^^Sii-r^;ta6(D-fe;i/#}^^^ 

[05] m2a)*JSJI^M(7)n>tfii-^'>X5^A^^-r 
[06] ^3cD||JSJI^^con>t"ii--^5>X^A<&^f^T 
[07] ^4 0^SSJ^Ma)n>ea.-^'>X7='A«:*T 

:/n';;>:7 0, 

[08] ^5coSIJ£ff^fig<7)=i>t:3.-^f>X5^A$:^-r 
':/D-/^0o 

[09] ^6(7)3l»SJgMc^=3>eiL-i7v>;^A«:^-r 

[0 1 0] w,7(D'ms&mm\z%io^FRAu^mwLi.fz 
I c*-K^^-r«^0o 
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[011] ms<Dmmmm\z%t^^FRAM^mmLrz. 

[mi 2] ^9(D^mmm^zmtD^FRAM^mmiyrz 
^ u s^x 7^ A * ^-r :/ p *y ^ i^o 

[01 3] ^1 0O:>mmmmz^t>^/^^0zy7.'rJ^^ 

mi 4] mi i(7)jiiSjg^tc«t)^^^u>'X'7"A<& 
[SI 5] ^1 2(D^mmm\z^.i:>^FRAu^mmv 

imi 6] mi 3<Dmmmm\z»>to^FRAM^mmi^ 

fzM p :/^7jk'tm^mo 
[01 7] ^1 4(Dm:mmmiiZ^^t)^FRAu^mm\^ 

[018] mi s<Dmmwm\z^^tD^FRAu^mm,i^ 

[01 9] mi 6(Dmmmm\zw.t:>^FRAM^mmiy 

[02 0] mi 1 <Dmmwm\z^^t)^FRAM^mm\^ 

/^Pv.;,/7 pT^L S I ^'yy<£:^-ryP'y^:7 0, 

[02 1] mi ^(D^mmm\z%iD^FRAu^^m\. 

3 > tf XL — i?' 5>X 5^ A ^^-r y P ^ 0o 
[02 2] mi 9C0^JSJ^^(C-^:b'5FRAM<^S2|s:m 
J5E^:^T^«lHlSS0a 
[02 3] ^2 Oc^^SfiJgSitC^^^FRAMCOS*^ 

^^^•r^ffiiHigs0o 

[0 2 4] 0 2 3<?5tElSS^^<^llig-r^^a6(0-ir;i^^^ 
<^^"r¥H0<i:»f®0o 

[02 5] 0 2 3(r>m^m^^^m-t^rz^<0'\t)vmf& 

^^-r^M0^®rS0o 

[02 6] 02 3<^[iIi?S«l^!(t^ll^-r^;^cis6<Dj?t^U-tr 
[02 7] 0 2 ScoipIg&^^^^^-r^/ti^cD^^U-tr 

[02 8] m2 i(D'^mmm\z%t:>^FRAU(Dmmm 

[02 9] m2(Dm^\Z:h\^^Xy^-)\^T'y hBL^g^ 

[03 0] m2 2<Dnmmmz».t:>^FRAu<7:)mmm 
^^^ryp^y^0c 

[03 1] &3isgj^S{r*3tt^af^^j^ittg«r^jtse)co 
[03 2] ^^mmmizii^f^mi^m^mm-r^rcisfxD 

[03 3] &^SiaJ^Sitc;fett^lfif^fi«J^lftHjr^;t*c^ 

[03 4] ^mm(D^uyj}^^mLi5bX7r:'rm. 
[03 5] :^mm<D^u^^^^tis()X^-rmo 
[03 6] m2 3(D'^mmm\z^^tD^FRAM^m.m'r 
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[03 7] ^2 stD^mmmAz^^f^mf^^mm-r^^ 
[03 8] m2 4c^)^^aJ^S8^c^^^FRAM€rg^0^-r 
[03 9] m2 4c^^SS^!BJci5tt-516fP^ia?«T^fc 

2s6(Ofi^tS?^0o 

[04 0] m2 5(Dnmmm\z%to^FRAM^mmr 
[04 1] ^2 5<D^mmm\z^^'f^mfiF^wim'r^rz 

10 «&<7)ft^ffiE?^0o 

[04 2] 04 0(?D5^5— lr;i/yP*y^<7)g»JCOfl}^0y$: 

[04 3] ^2 5(0|ISSJ^®.{C4Dtt^-ir;i/e>^J&i:M^ 
mb(i^fiSi:<7)g|«S:*-r0o 
[04 4] ^2 6c;)llSSJ^^^^-ry^— fe^i'^^ty-fe 

[04 5] m4 ^cDrnmim^^mm-r^u^TO ho:>m 

0o 

[04 6] m2 7(D^SSJf^^fC^^^FRAM€:3^qBf 
20 ^rzisb(o±i >x z >ygi5co^^^^-riEiss0o 

[04 7] ^2 sonjsj^ii^iJiwr^feisexzjfi^iKifi^ 

0o 

[04 8] m2 9<Dmmmm^mM'r^rz.isb(Dmm&m 

0o 

[04 9] m3 0(;)^SSJ^^JC^^D^FRAM<DS*«} 

[05 0] ms i(Dnmmmf,z^^t:>^FRAU(Dm^m 

[051] m 3 0 J^ZJ^m 3 1 (^^JfiJ^^tC^Dfrt^ftf^^ 
[05 2] m3 2C0^SE?^fii$:SlB^-r'5rcd6CDfe(0-e> 
[05 3] m3 2(D^J!ffi^^Si<^ittBJT^rci^<Dt><^-^r, 

^ u ffiii<750i]^^T0o 
[0 5 4] ms 2<D^mmm^mm'r^r;iisb(D^(ox. 

[05 5] m3 2(7)^;^ff^fli^itt0;3T'5fc«!)(^t>(OT% 
[05 6] mS 3<Dm:mmm\Z^t)^FRAU<D^;^^ 

40 xigi2€^"r0» 

[05 7] m 3 4 (o^mmmiz^t:)^ f ramcdj^/^-t 

[058] m 3 5 (D^mmmjZ^.t)^ F R AMcDt^AW 

x«ig^^-r0o 

[05 9] m3 5<D^»BJi^^fC^t^^FRAMCD|Sfl^0iJ 

0o 

[06 0] mS 6<D^mMmi>Z^^t0^FRAM<Dv'/'<^ 

[06 1] ^3 7(OllJSJ^^JC«*D^FRAMa5xM'-f 
50 X4»^^*T0o 
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[06 2] 7 (Dmmmm(D^mm^7ik^m. 
me 3] m 3 8 <Dm:mmm\z%t)^ f r Auommm 

.[06 4] m3 9<D^mmmiz^^t)^FRAM(Dmm\a\ 

[06 5] m4o<D^mmm\zmt}^FRAM(Dmm\si 

[06 6] ^AKDmmmmAz^tf^FRAuaymmm 

SSS:*-r0« 

[06 7] m4 2<Dmmmm{zw.t)^FRAU(Dmii&\Bi 
8S^*'r0o 

[06 8] me 7 <Dmmmm<oy^—t)u^m^mmtik 

[06 9] me 5<Dnmmm\zt^mx^^^y^—ti)[^^ 
ms^m^mm vrcm^^rmo 
[07 0] m4 3<Dmmmm\z^t:>^FRAM(Dmmm 

SS^^T0o 

[07 1] ^4 4(7)|ISS?^§itC-K:b'S)FRAM<^^ffi[H] 

[07 2] ^4 5<Dmmmwjz^>t)^FRAu<Dmmm 

[07 3] ^4 e<DmmmmAz^tD^FRAU(omm^ 
K^^-r0o 

[07 4] m4 7c^|ISSff^^JC^^^FRAM(?)^ffilEl 
[07 5] |g4 8c7)^j6fi?^iifC^:b-5FRAM<Z)5'A-< 
[07 6] m4 9 (DnmmmjZ^^tD^ F R AUCDy"/^^ 

x«ig^^-r0- 

[07 7] ^5 0 <DmmBm\Z^t>^F R AMCDy'/'^'^ 

x^ii^^-r0o 

[07 8] ^5 l<D^j5S?^!i{C^^:>^FRAMa)'7'M*-r 

;^^ig^^'r0o 

[0 7 9] 2js:5!HJ(DFRAMc?)t:^> fl^fflb 
jl]ffi<o-b:;i/E^JScfle#tt^^-r0o 

[08 0] *:5^0.^(DFRAMc7:)0g^#^0#c^y-rXc7)ir 
[08 1] :^mm(DFRAU(D-\z)l'^-( X. ^y:f^^ 

X(o-\i)mnsc^wi^^^s-tmo 
[08 2] ^5 2<DmmmmAzw^t^^FRAU(Dmmj^ 
gs^^-r0o 

[08 3] 3<Dmmmmjz%to^FRAMO)m&m 

SS^^T0o 

[08 4] ^5 4CO^i£?^|g{c€^t5'5FRAM<7)li!ift^0iJ 
^^"r0« 

[08 5] ^5 5<D^JfiJ^lifC«K;ta^FRAMC0^ffilEl 

i?s*^-r0o 

[08 6] ms e(DmmmmAz^^t>^FRAM<Dmi'^m 
^T^-rm. 

[08 7] ^57 (7)J|j5fiJgffi{C>R^3-5 F RAU(DmmJ^ 
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SS«:^t* 0O 

[088] msB (Dmmmmiiz^^t:>^ f r AM(Dmmm 

K^^f 0o 

[089] m 5 9 <7)|liSJ^mtC^t)^ F R AM<Dmmm 
KS::ST0o 

[09 0] ^6 OCDmmJ&BAzmio^FRAMiDy^n^ 

[09 1] ^6 i(Dnmj^m\zmt>^FRAM<D^mm 

^^^r0o 

10 [09 2] me 2(Dnmmmitz%io^FRAu<Dmm\Bi 
ss^*r0o 

[09 3] me 3<ommmmAZW.t^^FRAM(D'^>7. 

yy^m^m^^-rmo 

[094] me 3 (o%mmm\z%t^^ f r Auo^mi'^m 
^^■r0o 

[09 5] me 4(DmMmm\Z%t>^FRAU(D'^>7s 
T>y[Hl^0^^T0o 

[096] me 4 (Dmmi^m\z%i:^^ f RAu<r>mv^m 
^^■r0« 

20 [09 7] ^6 5cD^ja?^^JCC^t3^FRAMC0ir>X 

y >yiHiss0^^'r0o 

[09 8] ^6 s(r>nmmm\z^.t)^FRAua>mv^m 
^^-r0o 

[099] ^66 coSliffiJ^MtC^^^ F R AMCOir >X 
T>yiHlK0<&^-r0o 
[01 0 0] ^6 6(^||j6gJ^S|fC^fc^FRAMCOij!ifP 

[010 1] me 7 (Dnmmm\z^^t^^F RAU(D'\L> 
TsT y^m^^^-rm. 
30 [0 1 0 2 ] ^ 6 8 <onmi^m\z^f:^^ f r Au<Dmm 
iHiss<&^-r0o 

[0103] ^69 (onmmmAz^t^^h f RAU(D^n 
-rx^ig^^-r0o 

[0104] ^70 <om^mmm\z^t:>^ f r Aucomi^ 
.-s <&^:br t X 7^ 'J X :/m ^ ^-^00 
[0 10 5] m7 0 (Dmmmwjz%t:>^ F R AM<Dmi^ 

.^^^ ^^-r t X 7=- U X 7^(7) Pffl ^ ^-r 0o 

[010 6] ^7 i<D^mmmjz^^t:>^FRAM(Dmm 
[p]ss^^"r0o 

40 [010 7] ^7 2C^*SSJ^^tC^:b^FRAMC7)^{|ffi 

lHlg&^^T0o 

[01 0 8] 01 0 7cD^JS/^^<Di$^a— tr;i/^1S©cfi 

^JJI^^0gU;^c«^^^T0o 

[01 0 9] ^7 3<Dmmmm^z^t:>^FRAM(D'ty 
xy>7'iEiss^^-r0o 

[01 1 0] ^7 4CD|ISSJ^^tC^^^^FRAM<D®ifP 
^J$:*-r0o 

[01 1 1 ] ^7 5(D^mmmAZW^t:)^FRAM(Dmi^ 

m'SiTsk'tmo 

50 [01 1 2] ^7 e(0'Mmmm\z^tD^FRAM(D±:> 
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[a 1 1 4] s<Dmmmmfizmto^FRAM<D'\i> 

[01 1 5] m? 9 (D^mmm\Z%t)^F RAMCD-^y 
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